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FOREWORD 

* ■ ■ ■ ' 

To implement all educational approach successfully, one must match the philoso- 
phy of evaluation with that of instruction. This is particularly true when individual- . 
ization is the key element in the educational approach. Yet, as important as it is to 
achieve this match,, the task is by no means simple for the teacher. In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason, ISCS has developed a set of individualized evaluation materials as part of 
its Individualized Teacher Preparation (ITP) program. These materials are designed 
to assist teachers in their transition to individualized instruction and to help them 
tailor their assessment of students' progress to the needs of all their students. 

The two modules concerned with evaluation. Individualizing Objective Testing and 
Evaluating and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individual teachers in a local school environment. Hopefully, 
they will do more than give each teacher an overview of individullized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
, evaluation of each student's progress. And to m^ke it easier for teachers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Perform- 
ance Objectives, Performance Assessment Resources, and Performance Checks. Using 
these materials, the teacher can objectively assess the student's mastery of the proc- 
esses, skills, and subject matter of the ISCS program. And the teacher can obtain, 
at the moment when they, are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. ' 

If you are an ISCS teacher, selective use of these materials will guide you in devel- 
oping an individualized evaluation program best suited to your own settings and thus 
further enhance the individualizjed character of your ISCS program. j 

The Co-Directors 

Intermediate Scieftce Curriculum Study 
, ; ^ ^ Rm415,W,H. Johnston Building 

415 North Monroe Street 
Tallahassee, Florida 32301 



THE ISCS INDIVIDUALIZED TESTING SYSTEM 



The ISCS individualized testing system for each level of ISCS is^composed of four 
major subdivisions: * 

^ I . The ITP modules Evaluating and Reporting Progress and Individualizing 
Objective Testing, . \ ' 

2. Performance Objectives, 

3. Performance Checks in three alternate forms, and ^ • 

4. Performance Assessment Resources. 

Evaluating and Reporting Progress presents a cpmprehensive overview, with many 
refinements, lor individualizing the grading and reporting of students' progress, based 
on both subjective and objective criteria. The Ynodule Individualizing Objective^ 
rev//>2g» describes more specifically those ISCS evaluation materials which have ob- 
jective criteria - the performance objectives, checks, and resources - and it presents 
practical suggestions for their use. These two modules should be considered pre- 
requisite to .successful use of the other ISCS evaluation materials.v 

Each of the Performance Objectives boolclets contains a composite list of selected 
measurable objectives considered important to a given level of the ISCS program. 
However, many of the long-range goals and aims that are at the heart of the ISCS' 
program do not lend themselves to being expressed as measurable performance ob'' 
jectives. Thus, these .booklets should not be construed as being alWnclusive anthol- 
ogies of all the possible learning outcomes of ISCS. 

Each of three. Performance Checks booklets contains an equivalent but alternative 
set of performance checks which were develope(J to assess the students^ achievement , 
of the objectives stated in the Performance Objectives booklets. , 

The Performance Assessment Resources booklet is a teacher's handbook to be used 
in identifying the appropriate performance checks with which to evaluate^each stu- 
dent. The booklet also indicates how to set up testing situations, correct responses, 
and give remedial help. 



NOTES TO THE TEACHER 

An overview of evaluation, including both objective and subjective criteria, is given 
in the module Evaluating and Reporting Progress and many aspects of this booklet are 
described in more detail in Chapter 3 of the module Individuaiizirig Objective Testing 
These notes are meant to augment, nc^ replace. Chapter 3 of that module. As you 
use this booklet, you will begin to see W^ys to modify its suggestions to meet your 
needs better. You are encouraged to enter your modifications at the pbfnts at which 
they appjy. Only by altering these materials will you evolve an evaluation system 
best suited to your own classroom .environment. It is important to remember that 
only principles involved in objective criterion-referenced evaluation are applied in 
tliis booklet. Therefore, you will obviously want to incorporate subjective criteria 
also, • ' 

Units and Chapters , ^ 

There arc at least two Performance Assessment Resources booklets for each level 
of ISCS. These booklets are divided into units, thus breaking up a single level of the 
ISCS program, into easily handled sections of correlative chapters and related excur- 
5^ns. The relationship between the units and the chapters of Probing the Natural 
World/2 arc shown in Table 1 . . 



LEVEL II 



UNIT 


CHAPTERS 


1 


1 and 2 




3 and 4 


.3 


5 and 6 
* 


4 


7 and 8 


5 . 


9 and 10 


6 


1 1 and 1 2 


■7. 


1 3 thru 15 


8 


1 6 and 1 7 




18iMid 19 


,10 • 


20 and 21 




22 tlu.u 24 


12 


25 



Table \ _ . \ ' . " > • ~ ; • . 

> 

Most units include the objectives art! performance checks for two chapters and 
their related excursions. You wjH recall that the nuniber before the hyphen in the 
lf»t?utification number for an excursion statics the chapter to which it is related. The 
individual objectives and perfornliance checks for each unit are to be selected and 



used when the student has completed the designated chapters and any excursions he 
wishes to do. This delay should ensure that there is no premature assessment of the 
student's achievement pf concepts and skills which may be introduced. early in a unit, 
but* which require developmenf throughout the unit. Thus/ subdividing units fpr 
assessment purposes should be done with great care. Keep this in mind if you decide 
to spot check students as they proceed through units, rather than conducting a for- 
mal evaluation at the end of the unit. . V 

Summary Table * 



Each unit begins with a double-spread ''Performance Check Summary Table.'' The 
left-hand page of the **Summary Table" serves as a table of contents for the unit. It 
provides a great deal of information about the objectives pertinent to the unit. Usual- 
ly about twenty-five objectives for each unit are introduced for the first time in each 
''Summary Table/^ maximum of ten relevant objectives from previous units are 
reintroduced. 



i/n 



Oil the left-hand side of the "Summary Table" 4s a list of code numbers, each of 
which is unique to one objective within the level. Two examples of code numbers 
and their meartings are illustrated in Figure I below. ,^ 

03 - Core - 17 and 05 - Exc [9-2 - 2 
■ c cr , — c cr 2 n\ 
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Figure I T-M 

The core dbjectives appear first in an order that corresponds roughly to the text 
development. Exceptions to this ordering were made to place objectives based on 
related processes or content together. Objectives based on remedial excursions are 
numbered as core objectives because they involve skills essential to success in core 
activities. Next are listed the general or enrichment excursion objectives, and these 
are followed by objectives from prior units which are again considered important to 
the students' progress. These repeated objectives are easily spotted, as a capital R 
(for Repeated) appears after their identifying code number, giving a listing such as 
03-Core-I7R.» The specific resource aids to be used with repeated obje^^tives are 
given in the units designated by the code number (unit 3 in the just-cited example), 
and the information is not repeated each time within the textual material that follows 
the "Summary TaWe." , ' . . 



Eachf oBjectiye code number is followed by a-s^ort descriptive statement of that 
objective. These short statements were written, usingHbe students' vocabulary. They 
sh»ould be helpful in communicating the objectives to the students should you desire 
toi do so. Ways to involve your students in selecting the objective^ are discussed in 
thb module Individualizing Objective Testing. ^\ v 

the right side of ty "Summary Table" is made up^ eleven columns. Letters are 
used in the first . five to designate the characteristics of the performance check. The 
letters and their meanings are as follows: * 

M - Completing the check requires regular ISCS materials. 

0 - An observer should view the student's performance as he does the clheck. 

P- Completing the check requires the u^e of specially prepared materials. 

Q - The answer to the check is of the quick-scoiing variety. 

T - The check will require more than three minutes of the student's time. 

Check marks in the next four columns help the teacher a^ign appropriate perform- 
ance checks to individual students. The first of these columns is entitled "Basal.'i 
Achieving the objectives checked in this column is considered essential to the stu- 
dent's progress. These performance checks may be assigned to any student; however, 
better students will find that many of these offer little or no challenge. 

Check marks in the columns headed "Math," "Reading," and "Concept" indicate 
performance checks which require a higher level of computational skills, a higher 
reading level, or a greater ability to think abstractly than the performance checks for 
most other objectives. Performance checks which have no marks in any of these 
four columns are' considered to be more than basal, but the skills which t|iey require 
''are within the capabihties of most students. ^ 

A tenth column lists the action verb that ldenl)fies the theoretical mental process 
required of the student to complete the performance check for the objective. A 
preci^ definition of eayh of the verbs used to designate mental processes is given in 
the mo(i\i\Q Individualizit}g Objective Testing.^ ■ ' \. 

Finally, in the eleventh column, space is provided for notes. Although you will 
find an occasional comment printed here, this space is mainly for your notes. lt% a 
good place to put any special instructions or preparations you have found helpful. 

As mentioned earlier, some objectives are repeated objectives - ones that have 
appeared in previous units. When such an objective is listed again in the "Summary 
Table," its classification as basal or as presenting math, reading, or conceptual dif- 
ffculties is likely to be different. This change most often derives from a change in 
• purpose. The first time a concept of skill is introduced, the intent may be only to 
j^'troduce students to it. When reintroduced in a later unit, the skill or concept is 
frequently developed and used extensively. ThUs, in the "Summary Table'* for the 
eariier unit, objectives related to a concept are likely to be classified {is conceptually 
cWfficult for many students, whereas in the later units, the same objective might be 
leclassifipd as basal. ♦ 



Organization of Resources x / , 

Immediately following each "Summary Table** comes the biilk of the resource 
inaterial for each objective introduced in that unit. Once more, each objective is 
identified by its codV nymbw, but this time it appears in bold, black print in the 
outer margin directly beside the applicable resource. A paif of ^horizontal linei. 
separates the resoufces for each objective ftom those for the previous and following 
objectives. When no horizontal Hne appears at*the bottom of a page, the resource 
material for the objective is continued on the next page. 

The functions of the various component resources provided for the objectives are 
listed below. Two of the components (Regular Supplies and Special Preparations) 
only appear when they are needed for a particular check. When the perforgjance 
check does not require any suppHes, the supply headirl|s are omitted. Observe the 
functional descriptions carefully - they are the keys to the types of resource matef- 
ials provided in the Performance Assessment Resources booklet. 

COMPONENTS FUNCTION / 

Descriptive Statement This statement dupficates the one that appears in the 

**Summary Table." If you misread a code number and 
find yourself looking at material iforthe wrortfe objective, 
this should stop you and send you back to the Table to 
check. More important, it should briefly indicate to you 
the basic^purpose of the objective. 

Objective The underlined verb in this statement of the objective 

indicates the theoretical mental process that the studenf 
will perform. The phrase following it indicates the content 
or process skill which the student must perform. A com- 
plete description of the verbs and their meanings can be 
found in the ITP module Individualizing Obiectivje Testing. , 

This section lists any ISCS equipment that the student will 
need - regular equipment that is being used in the unit ,^ 
on which the student is being evaluated or in previous 
units. 

DoTi^t overlook this section. It lists and describes marerials 
the teacher must coUec^ or prepare in some way. Included 
are special solutions, speciat packaging, and labels required 
for materials for evaluation purposes. The section also 
S^pecifies particular grids that the students will need for 
^phing. : * . 



Regular Supplies 



♦ 

Special Preparations 



■)?»*■• 



student Action 



•This is d general description of what the student shojrfd do-, . 
. « in responding to any of the three performance chp(iks bas^;^* 
' . ' on the objective. If his expected respo;.iV9e is to/^tate^a gen- 

^rjil principle, it is listed in this section. If the three per- 
. formance'checks require specifid an$w<^s, they a^^ 
. . vided belovy the general stWement in'tlie student action. 

, 1^ - ■ • ' • 

Pe^-fcti^ance Check A Performance Check A isrfuUy stated to allovy for a quick 
. . S' . • . ■ review of the statement of tl^tasks as they are presented 

td the student. PeFformaoce/Checks^B and C generally . 
. ' pre^erkt slightly different situations" or \^tHng but ask . 
'.r students to perform equivalent tasl^s. . - > 



• Remediation 

•r ' 



This final section oukhes«u^ested action that' can be 
faken if the student fafiife'^o achieve the objective. In soxrib 
of the remediations, the listftd'steps are sequentjjei; in 
' others the slejps i^preseht options from which it is su^- 
' gested that you select oiie-qr tvvo*. Some remediaticifrtr' 

suggest referring-tiieiStudent tb review sectiops of the cote, 
, .doing an excursion, or reviewingia self-eval'flation question 
and its response. . > 



How to Find It 



Locating .a particular objective 'vvhose number you knoj^y . is easy. Just thumb 
through the pages watching for the unit numbet, which appears in large black' print 
abpve the word core ox excursion jn the margins. But kuaposd you wisft'to locate 
an^bjective pertinent to a given ^ectioq^or chapter 9i44*e4ext aii4yOU don't know 
the number: Here is a procedure ^follow : * / ' * 

1 . Deterrnine'tli'e unit in which the^Jwter occurs^ usin^ Tabje 1 . 

2. Thumb through this booklet/unjil ypu find that Unit .number as the 
beginning digits of any cj)de number appearing in large blaclUpriiit in the. 
outef margin. - » , 

3. llook for the "Summary Table" at the be^nning of Uiat unit, . . 

. *4.- Use the "Summary Table"" to\determirte the numbeP of the objective 
you seek. . ,\ 



4M- 



Be Selective 



1 



The resource books^ for each lever contain maiiy niibre objectives and resources, 
tj^ananysone teacher ckn use» If yod add objectives and resources, and, you probably', 
win,, your ''^^ expand Arther. The most successful user of this catalog ^ill be 
the^teacher who .picks and chooses selectively to meet the specific needs of his stu-. 
dents. Therefore, once you are familiar with this book, it is imperative that you 
establish a system of selecting and assigning^^hecks to the student. Suggestions pn 
how to establish such' a systenj are given.in Chapter 3 of the mo,(\u\G^ I ndivi^twlizing 
O^ctive Testing. ^ 1./ 



.Whatever seiectiqn and assignment system you develop, it nmst give due regard to 
individual student^s differences. . For example, if you administer, too many recall 
performance checks to a high-iabiliYy student,- he will not only be bored bat you will 
also fail to assess hlSTrragress adequately'. Too many difficult items administered to 
a low-ability student lead^s to frustration and reinforcement of the 'i knew 1 couldn't • 
^dQ it*\ attitude. Op^ the other hand; even the best students need their egos inflated 
by some ques<i6ns that'they can answer easily. And, tlje less able student needs^to 
be apprdp riately 'challenged. > Be careful^ too, of plaaing too much emphasis on ob- 
jectives. This may lead students to place undue, emphasis on tests, thus slowing 
theiriprogress to the extent that they lose interest in the story' line; 

Ass igning Performance Checks . 

How many- perfqrrfiante checks should be assigned to a student? This question has 
no fixed answer. The primary concern if; that.perfprmance clrccks provide the needed 
* feedback toJboth you and the student. If, iiiyour jufl^ment, cvahiating a student on- 
a'{)articular unit is unnecessary, ^Uien dop'^t do it^ If you feel a student needs to be 
evaluated, then assign an appropriate s61ecfi(5n of performance checks. Individualizing 
Objective Testing makes- suggestions about how to do this. In no case should any 
student be assigned all the performance checks oreven'a random sampling of them. 
Suc^i practice Wo trid subjects he student to tasks' w^iich would be either unduly 
difficult and time-consuming or perhaps too simple for him and therefore meaning- 
lieTss, tinfe-wastfng activities. / , ' «• 

You maj^ish to specify the equivalent form (A, B, or C) of performance checks 
•••that the student should do' when a^isigning the specific performance check numbers. 
There is,jOff course, no differi^nce in their difl^culty level. In any case, have the stu^ 
dertt-Te(^rd bptK the number and the letter of^he specific performance* check be 
doev. These numbers and letters should appear on his answer sheet, as tlrey will.be 
needed to^chew his response. Since the numbers arc unique within each ISCS level, 
. there is no need to use a student's time copying the perfofmanu* checks. Listing 
the number with t^o response is sufficient. It's a good idea to remind students 
frequently that their answers vinust go on separate piiper not in the Performance 
C^ecks'pooks. . * • * . • ^ 

As you assign checks^ keep the supply sit«a4ion in mind. You won*t vvant too much 
of sbrae equipment tied up in Special Preparations at any one time. To avoid this, 
.^keep abreas^t oT the range pf your studen^* progress and prepare only those materials 
you shticipate needing, referring to the P's api^garing in the third column on the 
right-hand page of*the '- Sumniafy Table." Batteries, of course, will need replacement 
Qr recharging occasionally, and specially box^(| st^pplies Should be checked periodi- 
cally Cor missijrtg or nonfunctioning parts.. • . ' • - '/ \ 

.At: the back of Part 2 of {h^ Performance Assessment Resmfrces\ you nyHI find grids 
idenbtica^l to those ^the students must use in certain perifoFfnana* checks. cThe gVids at 
*the back are suitable for reprodif^tipn. You may 4nake\^opies dire^yyi iising one o^ 
fhe^w«ll-known commercial copiers. |?or large quantities at low c'^^l^ake a master 
by ih'e thermo' process arid usejt to^ mtfiice duplicates. If you ^nake ^pTes Ui either of 
these ways, your stu^eftt^/tvill no .be waiting time drawing grids, and yoawill feel 
free to assign objei^ye»¥liat need gfids. . ' i ' ^ 



*i Chapters 13thrg .15 
Excursions 13-1 thru 15-1 



|!ii0rlormance Check 
. Summj||yTable 



Objective Numbef 



Objective description 



07-Core-t 



Def kies reaction rate- 



D7-Core-2 



•Selects 



variables related to'the^concer<^ration,Qf a solution^ 

' — — ^ . ' ■ ^ ■ v- 

. . . . » ■ • -.i 



07-Core-3 



defines concentration of a solu^on 



07-Core-4 



Selects indicators^ of reaction rate 



67-Core'^5 



F^^t es the concentratiqtii^^rom equal dilutioijjp of equal samples '(i'f a solution 



07Core-6 



Orders solutions according to their concentration 



07-Core-7 
^ — ' 



Interprets graphs of the relationship ^etvyeen amounts of reactants and.thg rate of product-^ 



TT- 



formation 



07-Core-8 



States tfie effect of concentration on reaction rate 



07-Core-9 



States the effect bf the concentration of reactants on collision rates 



07-Core 10 



States the effect of different numbers of reactant particles on^reaction rates ' 



Selects and explains the state of matter in which reactions occur mostVaqidly ' 



07-Core-1 1 



07-Core-12. 



Indicates hoW. properties change during heating 



•07Core-13 



Explains the effect of temperature increase on reactibn rate 



07-Core-14 



.Relates differences m temperatures to reaction rates 



OM5ore-15r 



Reads and analyzes a curved-line graph 



07-Corer16 



Staftes r^elationships among reaction rate, collision rate; temperature^ and concentration 



07-Core-17 



Gives an Qperatlonal definition for catalyst . 
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Materials 


Observer 




Quick Score 
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Basal 


Math 


Reading 


Concept 
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Objective Number 


Objective Descffption 


i 

07-Core-18 


Decides whethe^ certain additives are catalysts of reactions 


07-Core-19 


States a design to test if a substance is a catalyst ^ 


07-Core-20 


Judges the amount of catalyst necessary to affect a reaction 


07-Core-21 


Judges a situation in which more than one catalyst is proposed for a specific reaction 


07-Core-22 


States the method for showing how concentration affects reaction rate 


07-Core-23 


States specif fcii^y of catalysts for given reactions ^ 


07-Core-24 


■ ' .... .1 . ■ 

Selects the variables affecting the rate df a chemical reaction 


07-Cpre25 ^ 


Selects conditions which produce the fastest reaction rate 


07-Exc 13-1-1 


Interprets a graph of the relationship between reaction time and the concentration of 




reactants. ^ . 


07-Exc 13 1-2 


Recognizes a graph of reaction time versus concentration 


07-Exc 13 2-1 


Explains why powdered material burns more rapidly than compact materi^ 


07-Exc l4-i-1 


Explains why reactions occur more slowly In cold air than in warm air 


07-Exc 15-1-1 


^ . ' r- ; 1 \ — 

Explains why vegetables are cobkecHiightly before being frozen 


07'Exc 15-1-2 


Explains why some reactions occur at lower temperatures inside the body 


. 01-Core-24t|iru 28R 


(Student's responsibilities) ' * 
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States what happens to atoms in a chemical reaction ^ 
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Selects graphs which show two variables incfesising together * \ 
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Defines reaction rate. . . 

' The student recails the definition 'that reaction rate is the speed at which a reactioR 
takes place. ^ 

Student Action: Responding to the effect that reaction rate I5? the speed at which a 
reaction takes pl^ce. , , 

Performance Check A: Define the term reaction rate as it is used in the following 
sentence. The reaction r^te between mixed hydrogen and oxyg^en is amazing. - 

Remediation: (1 ) Check the student's answer to (fuestion lB-18 and Self-Evaluation 
1 3-4. If he got them right, ask him to explain what the ij|^ion is asking. (2) Have 
the student review items 1 , 2, and 3 at the top of page 193/\> • 
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Selects variables related to the concentration of a solution. 

The student classifies the mass of the dissolved substance and the volume df the 
solution as the variables invQlved in determining the '^concentration of a solution. 

Student Actiorv: Selecting the variables jietermining the concentration as mass of 
solute and the volume of the solution, 
A: d and c 
: B: b and d 
X: c and e 

Performance Check A: Hal wants to state the concentration of a sugar Solution. 
Select any of the following things he must know. 

a. The brand name of the sugar dissolved 

b. The speed with which the solution formed 

c. The color of the solution 

d. The mass of the sugar dissolved 
"e. The Volume of the solution 

Remediation: (1) Check the student's answer to question 13-7, (2^ Have him re- 
view; the last paragraph on page 192. (3) Have Jiim do Excursion 7-2. ^ v ^ 

Defines concentration of a solutiorf. 

The student recalls the definition that the concentration of a solution is the amount 
6f dissolved substance in a definite amount of, solution or. liquid (solvent). 



Student Action: Responding with the notion that the concentration of a solution is 
tfie amount of dissolved substance in a definite amount of solution. or liquid 
(solvent). . ' 

^* . * 

Performance Check A: Write a definition for concentration as it is used in'the fol- 
lowing sentence. The concentration of the instant lemonade drink solution is so 
great that it t^istes bitter. 

19 



-Remediation: ( I ) Check the student's response to Self-Evaluation 1 3-5. (2) Review 
tlie last paragraph on page 192. . 



Selects indicators of reaction rat^. , * . . . * 

The student classifies from a list those statements which involve indicators of reac- • 
tion rate. ' — mM.^^ 

Core 



Student Action: Selecting at least two of the three items taken from the list of four 
below: . , . / 

( I ) the amount of product formedl)ef!time period, 
' (2) the speed at which the reactant^i are used up,'' 

(3) the time required for the first noticeable changes, and 

(4) the temperature change per time unit. ^ 

A: a» c, and d . t 

J B: a, b, and e ' ^ 

C: b, c, and d , . 

■ i * '^^ 

Performance Check A: Barry mixed two solutions and made the following observa- 
tions. Which of his observations are ways of stating the rate of a reaction? 

a. One of the reactants was used up in 5 seconds. 

b. The total' volume of the reaction was 28 ml. 

. c. In 3 seconds, 20 grams of a yellow solid formed. 

d. The mixed solutions turned blue in 0.5 seconds. 

e. Three cc of the product vweighed 5 grams. 

/ 

Remediation: ( I )^ Review the student's response to Self-Evaluation 13-6. (2) Have 
him review the three numbered statements at^the top of page 193. (3) For each of 
the ways of studying reaction rate listed on page 193, have the student identify an' 
activity in Cliapters 1 3, 1 4, or 1 5 which uses it. 
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Relates the concentrations from equal dilutions of equal samples of a solution. 



07 



1 he student applies the principle that equal samples of a solution equally diluted 
will have the same resultii>g concentration. _ _ 

Student Action: Stating^ that the concentrations are equal and, in effect, that if' ^|^^^| 
• equal samples of a ^jlution are equally diluted, the concentrations of the resulting — 
solutions ye equal. ' • . i . « 



er|c • • ^0, 



\ 



Performance Check A: Jane pours 30 mi of a salt solution into beakei; A and 30 mi 
of the same solution in t'b beaker B. She then adds 15 ml|Of water to each beaker. 

1 . H6w do the concentrations ^6f the solutions in beakers A and B compare 
with each other? - 

2, Explain your answer. 



30 ml 
salt solution 





30 ml 
saltsolutiort 



Beaker A 



leaker B 



Remediation: (1) Have the student check his answer to Self-Evaluation 13-^. (2) 
Have him review pages 435 through 437. (3) Have him answer questions 1 and 2 on 
page 436 in terms of using 2 grams of salt in eacK of the beakers in Activity L 
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Orders solutions according to their concentrations. 

The student classifies solutions according to their concentrations from the most to 
the least concentrated. * ^ . 

Student Action: Ordering the solutions in the increasing order of the amount of 
solvent added. . - 

A: 1. A,2..E, 3.C,4. B, 5. D ' . 

B: l .B,2tE, 3.C,4.A, 5. D 

C: 1.C,2. E; 3. D,4. A, 5. B 

Perforniance Check A: 



BEAKER 


VOLUME OF 
KI SAMPLE 
(in ml) 


VOLUME OF 
WATER ADDED 
(in ml) 


TOTAi VOLUME OF 
FINAL SOLUTION * 
(in ml) 


A 


100 


0 


100 


B 


40^ 


60 


100 


C 


70 


30 


100 


D 


10 / 


90 


100 


. E 


80 

4 • , 


20 - 


100 , 



All the potassium iodide (KI) samples were taken from thorsame bottle and diluted 
with the volumg^of water recorded in the table abpvcrWrfce the numbers 1 through' 
5 on your paper. Using the concentrations listec/ below and the beaker letters from 
the table, match each final solution described in the table with the proper statement 
of its concentration. . 



1. Most concentrated' 

2. Second most concentrated 

3. Third most concentrated 

4. Fourth most concentrated 

5. Least concentrated 



Remediation: Review pages 436 and 437 of Excarsion 7-2. 

Interprets graphs^f the'ylationship between amounts ofreacTarifs and the rate of 
product formation. • ^ 



Reaction a 



Reaction b 




1 2 
TIME (min) 




1 2 
TIME (min) 



Thestvideftt app^s the rule that the Amount of product formed in a given amount of 
time is propo|^twnal to the amounts of the reactants used in the reaction as long as 
enough of both reactants are available. - 

Stuc^ent Action: Selecting the graph which indicates Ihe greater volume of gas pro- 
duced and stating in effect that the greater the rate at which the product is formed, 
the greater the amount of reactant used in the reaction. 

A: Reaction b 

B: Reaction a 

C: Reaction b 

4 

Performance Check A: The graphs below show the results of two reactions of the 
same chemical system. The reactants in ttie system are hydrochloric acid (HCl) and 
a colorless solution. One of the products is a gas. A different amount of HCl is used 
in each reaction, but the amount of the colorless solution is the same in both reac- 
tions. . " 

" I . In which reaction is the greater amount of HCl used? 
2. How do you know? , 
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Remediation: (1) Have the student review Activity 13-1 and its related questions. 
(2) Also revievO' Figure 13-1 on page 194 and the related text material. 
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States the effect pf concentration on reaction rate. 

The studj^t apphes the conceptfthat reaction rates vary with concentration. . 




8 



Student Action: Stating that the. reaction rategof the trials would be different be: 
cause of the difference in the.concentration of the reactants. Accept **amount of 
water*' as the variable and help the student to relate his response to the term concen- 
tration. * S ' ' 

* 

^ Performance Check A: 

' Reaction A:.tlO mi^HCl + 20 ml water + 1 g zinc hydrogen 
Reaction B: 10 ml HCl + 10 ml water + 1 g zinc ^ hydrogen 

I .^WouljJ both of the reactions above have the same reaction rate? 
2, if so, explain why. If not, name the variable that accounts for the dif- 
ference. 

Remediation: (1) Hav^ the student review Self-Evaluation 13-10 and its acceptable 
response. (2) Review Figure 13-1 and the first paragraph on page 194. 
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States the effect of the concentriation of reactants on collision rates. 

The student applies the concept that collision rates vary with the concentration of 
the reactants. * 



07 
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Student Action: Responding negatively and stating in effect that a change in the 
amount and the concentration X)f a reactant causes a change in reaction'rate by in- 
creasing the number of contacts between particles of the reactants. 

Performance Check A: 

Reaction A: 1 0 ml HCl + 1 5 ml \Vater + I g iron powder hydrogen 
Reaction B:* 5 ml HCl + 20 ml water + 1 g iron powder hydrogen 

1 . Would both reactions above have the same reaction rate? 

2. Explain the two reasons for your answer in terms of particle collisions. 

/ 

Remediation: (I )^Have the student review Activities 13-7 through 1 3-10, his answer 
to 13-19 and the subsequent paragraph. (2) Also review the student's answer to 
question 13^27 and the subsequent paragraph. 

States the effect of different numbers of reaotant particles on reaction rates. 

The student applies the concept that the number of collisioiAfe [varies with the number 
of particles present. ' . ' 

Student Action: Stating in effect that if more particles of a reactant are present in 
one reaction than in the 'other, the reacting particles will collide more frequently 
where the particles of reactants are more numerous and therefore react more often 
than in the reaction with fewer particles. 



Performance Check A: Both beakers below show dissolved particles of substance O. 
Blocks. of salt with masses of 3 g are putintb each of the beakers, 1 and 2, and reac- 
tions of O + salt occur; In terms of panicles, how would your model explain that 
the reaction rate will be faster in one of the beakers than in the other? 



lO 



3g 



of salt . jCg 



salt ' 



Beaker 1 
(25'C) 





Beaker 2 
(25°C) 



Remediation: (1) Check the student's response to Self-Evaluation 13-7. (2) Have 
him review Figure 13-1 and the first paragraph on page 194.' 



Selects and explains' the state of matter in wliich reactions occur most rapidly. 

The student generates a statement to explain why the reaction of gaseous reijctants 
is more rapid thalillie reactions of solid or liquid reactants. 

Student Action: Selecting the reaction in which the reactant whose state varies is a 
gas arid stating that the reaction is fastest because gaseous particles move faster than 
liquid or^olid particles and therefore the most particle contact rmlts. 

A: c ' ' 

B: a 

C: b 

Performance Check A: 
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J. 


STAIH 


PARTICLE SPEED 


Solid 


slowest 




niecHum 


Gas 


V. fastest 



The table above is based on your particle model. 

I. On the basis of its information, which of the reactions below would have 
the fastest reactiofi rate? (S stands fot sulfur und O for oxygen.) 

S (solid ) + O2 (gas) SO2 (gas) 
bl^ S (liquid ) + O2 (gas) ^ SOo (gas) 
S (gas) + O2 (gas) -* SO2 (gas) 

♦ • . < 

;cplain your answer in terms of the particle model. 



ERIC 
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'Remediation: (1) Have the student review pages 3*61 and 362. (2) Ask him to state 
what would happen if hot Nvater were heated even more.*. (3) Ask him in which state 
the particles are moving fastest, solid, liquid, or gaseous. Therefore, in which state 
would reactions then take place most rapidly? 




Indicates how properties change during heating. ^ ' / 

The student classifies volume, kinetic energy, speed, collision rates, number, and 
partiqle size ^s^ncreasing, decreasing, or remaining the same during heating. 

Stud^nt Action: Indicating that volume, kinetic energy, speed, and collision rates in- 
crease, whereas the number of partftles and size of the particFes remains the same. 
A: 1 . increases; 2. rejnains the same-j^ 3. increases, 4. remains the same, 5. in- 
, creases, 6, increases ' * ^ 

B: 1 .Jncreases, 2. remains the same, 3. increases, 4. reniains the same, 5. in- 
creases, 6. increases > . 
C: 1 . increases, 2. remains the same, 3. increases, 4. remains the same, 5. in- 
creases, 6. increases 

Performance Check A: In Chapter 14, you heated some HCl. On your paper, list 
the numbers of the variables Usted below. Based on your particle model and your 
experience, indicate how that variable responds to heating by writing increases, de- 
creases, or remains the .same afte/*the number of each variable. 

1. Volume * A 

2. Number of particles 

3. Kinetic energy of particles ^ ' • 

>^ 4. Particle size * 
? . 5. ^Kate of particle coHTsTon ' 
6. Particle speed ^ 
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Remediation: (1) Review page 361 of Excursion 1-1 and the student's response to 
question 14-^^). "(2) If his answer to question 14-9 is wrong, review the paragraph be- 
Ibw question 4-12. * * * * 

Explains the effect of temperature increase on reaction rate. ^ 

The student applies the concept from the heat-as-energy wodel that the number of 
collisions between particles increases as the tempfirature increases. 

Student Action: Stating that at higher temperatures matter particles move faster, 
collide more frequently, and therefore react more rapidly. 

Perfo rjjf^ance Check A: Norman poured two samples of 30 ml of hydrochloric acid 
(HCl) mto jars. The samples had the same concentrations, but'one of the sam- 
ples was at 20^C and the other was at 35^C. He added 1 g of zinc to each HCl 
sample. The warmer sample reacted fester. Use your model to explain how temper- 
ature differences cause the rates of two reactions to be different. 



Remediation:* ( 1) Cheek the student's answers to th,Q Checkup on^age 210 and refer 
him to part B of -Excursion 1-1. (2) Have the student check his responst to Self- 
Evaluation 14-6; (3) Have him review Activity 14-^ and explain the differences in 
t^ms of particle collisions. (4) Have him review the two paragraphs which follow 

question 1-4-12. * . * . - 

• ■ ♦ . ■ - ■ , 

Relates differences in tejmperatures to reaction rates. " 

The student applies the concept that tlie rate^^of a reaction varies directly with the 
temperature. • / , . ' . ' 

'*."■'. ^ * ' . ' 

Student. Action: Stating correctly "whether the unknown temperatureHs higher or 

lower than the known and i^ essenci; that the unknown temperature is mgher tha'n 
the,tempera,ture of the trial Nyhose temperature is given if the rate of the reaction of 
unknown tenif)e/'ature is faster than the rate pf the reaction whose temperature 
is given or the reverse if the trial of known temperature is faster than the trial of un- 
known temperature. 

A: ♦Higher .* . 

* B: Higher . , 
C:, Lower. 

Performance Check A: 



TRIAL 


TEMPERATURE 


REACTAHTS . * 


RATE 


1 

1 


lO'^C 


100 ml milk + 1 ml lemon juice 
LQO ml milk + 1 ml lemon juice 

■ - . ■ ■ ^ . ■ ic ■ ■ 


soured quickly 
soured slowly 



1 . What can you iell about the temperature of trial I as compared to that of 
trial 2? ' 

2. How can ,you tell? ..v 

Remediation: (I) Review the answers to questions 14-7 and 14-8 and the following 
paragraph. (2). Review the paragraph below question 14-12. 



Reads and amUyzes a curved-line graph. ^ - 

The student applies the process of reading and analyzing a curved-line graph. 

•Student Action: Indicating the interval in which the highest temperatur'e^ change 
occurs a.s producing the greatest change^'in the rate of reaction. 
A: d 



Performance Cheek A: 
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According to the graph above, which of the following temperature intervals prodikes 
the greatest change in reaction rate? Select the letter of the correct answer. • * ^ l>v 

a. 0^ to 2aT . . • . , ^; V 

b. 20^ to40^C . . \ ^ 
, c. 40^ to60^C* / '^^ . ' ' ^ * ^ * 

d/60^,to80^C . : ' ' ' . . ^ - 

Remediation: (1) Help the student calcuj^t* \hc increase jn the rate of reaction for 
a given temperature interval. (Assign any rate you wiih .tO the y-axis, for example, 
milliliters per second.) (2) Have him repeat the calculation op another interval by 
iiimself. (3) Have hinvproceed on his own td repeat the calculation fpr each interval - 
given in the check and fell you which increase is the largest. 

i_- - . .- - ^ ■ •- ^ 

states relationships among reaction rate, collision rate, temperature, and concentra- 



tion. 



"1 




The student applies the concepts governing collision rates and reaction rates >yheQ.^ 
temperature and concentration are variables*. • ^ • ^ ' 



^ Student Action: Respondin g affirmatively and stating ih effect that many particles 



moving slowly can havt^ as iriai)y contact^ as fewer partidi^s moving more rapjidly. 



27 



performance Check A: Sam coUqctfecl the dat^ shown in the table below, 



TRIAL 


CONCENTRATION -/ 


TEMPERATURE 


■ ■ . < r^— , . 1 

CATALYST 




10 rpl KMrt04 + 5 ml ^2(^2^4 + 5*ml water 
. lb ml KlClnO^ + 5 ml H2C2'04 + 8 ml water 


.. . ^.^y 
40^C' 

f -n. .■ ■ ' ' ■ ■ *:T» 

. V ■ t ■ 


none 
none ^' 



^ Trials A and Bltave the same reaction rates. , . 

f; Are the collision rates the same>in A and B?* , yij- ^ ' - 

2. How would your particle 4nodel explain your answer? ^ 
♦ ■. • • . ,* • . » • 

Remediation: H^ve,the student, reyie\\^ the paragraph below question 14-12 on page 
-213^ Piscuss this and review the performance check wfth him. 



Gives an operational definition for cdtafyst. * ^ 

The student recalls the 6perational definition W (^W/J^v'/ which includes all of its 
characteristics. ' 



Student Action: Stating the definition that a cataly.sri^ a substance whigh increases 
the r}ite of reaction, but does not cau^e the reiiction nbr/act. as a reactarit. 

Performance Check A: Write an operational! definitioovof the word c(^falyst which 
in'clucks>4Uhe characteristics of . a. catalyst.. > ^ ' , ' 

Remediation: (1) Have the studeitt review the third paragraph on p;tge'221. (2) Ask 
him what he Would have to know to be able to tell if a given substance is a catalyst 
for a given reaction. , 




A: 1 . no, 2^ yes, 3. no 
B: 1. yes, 2. no, 3. no 
C: 1. yes, 2^'no, 3. no 



Perfdrmance Chefk A: 

I. Consider the two trials of the reaction below. ^ ' < • *; 

Trial A. ■ ' • ^ . . 

; A 20 g sample offz.inc nitrate is heated. The reaction produces 1 5 ml of ' 
oxygen in one miniitft. ' ■ . , ' 

• ' • , Trial B. ' ^ ' . 

A 20 g sample of zirtc nitrate is.heated with a li4Ue copper nitrate (blue- 
, / green). ' Tlie reaction produces 15.5 ml of oxygen i*} one minute, and" . 
.,,the biuie^e|i cr>'sttjls tur^^ ' ; ' • 




Docides.wrtether certain additives are catalysts of reactions. ., 

'The sliident classfc catalysts from pairs of reactions in which the <^olume of gas 
produced in a specific amount of time is the variable. • 

Student Action: Indicating as' catalysts additives wliich cause anymCrease in the 
speed of the reaction but do not rekt themselves or cause the reaction,; 
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Does copper nitrate aot as a catalyst for th^ reaction? 

2; Cpnsiderthd tWo triids of the read^to^^ \ ^ 

TrialA. . " ■ ' ' ' ' ' ' 

: A .1 0 g sample of hydrogen peroxide (H2O2) is heated gently. Tho wac- 
• tion ^ves off 1 ml of oxygen in 30 seconds, « * . ;. \ 

T^ainl \ ' , I , : ' "'^ . . \ : y : 

'-A id g s^t)le of H2©2 is hWted with a Httte gold dust. Jhls gj^vcs^fC - 
40 ml of oxygen in 30 seconds. The, gold dust is unchanged. 
Dogs gold dust act as a catalyst for the reaction? ; , / : 

' 3. Coi/sider the tWo trials of the r^ac|;]k>ii^^ ^^^^ . " 

Trial A. ' ' _ ' . •/ - • ^ " " • 

A 20 ml sample of vinegar and 4 g pf baking ko(^a neapt to^^'produce -25 
ml of gas in 30 seconds! ; ' . 

.. • TriaLB. , ' . : ' ' " - r '• 

A little ammonium hydroxide is added to the 20 ml pf vinegar and 4 ^ 
. of baking soda. The ammonium hy<lroxide is used up, and 10 ml of gas 

is produced in 30 seconds. * * ^ 

Does ammonium hydroxide act as a catalyst for the reaction? 

RemQdiation: Have the student read the third paragraph on page 221 and then;dx- 
plain to you wjiy his answer was Wi:png. ' ^ . ' , ' 

' - . , -1 " ■ ^^^^^^^^^^^^^^^^^^^^^"^^^^ , 

States a design to test if a substance is a catalyst. . 

' *' '.'»-. • ^ ' 

; The student applies th§ concepts of testing fpr^ catalyst. ^' 

Student Action: Stating a design , which inclii^^s the following: <1) the idea that 
qnly Qne varijable should ba varied (using or withholding the substance befng used as 
a catalyst)/ (2) that all other variables (temperatiit'e, cpncentration or amount of re- 
actants iised^. and the method of measupng reaction rates) should be held constant, 
and (3) a test \o establish if the substance reacts pir^' causes the re^otipn. Answers 
' wiIl,Yary,.but the three elements abovi^ must be inclifded. 

^Performance Check A: Sue wanted' to knoi^y if a copper fll^^ is;Sa^;,catalyst fpr the 
hydrbchloric acid-shell reaction. Design a hlethoci. to find otit* The r^te pf the \ 
reaction is indicated by the rat-e at which carbon dioxide gas is prodqced. Include • 
statements of (1 ) which variables should be jcept constant (HlNf: AVhat things'causc 
^ the reaction rate to ct]iang;p?) and (2) which variables should vary, Alsd (3) include a , 
test to show if the BB reacts or causes the reaction. . , . * ? / 

, Remediatior>:' (l) Check thestudent\ answers to question 15-19 and Self-Evalij^tion 
15-9, (2) Have, him revi^ Activities 15-5^ through 15-7.^ (3) With his book open, 
. have him descHbe to you the 'design he failed to give eiirlier. (Ypu may wish to ask 
leading questions to draw him out.) ^ 1 
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, : ■ ' ■■ 

- Judges the amount of catalyst necessary to affect a reaction: I ^ , , ♦ 

The student applies the concept that only small amounts of a catalyst are needed to 
get an*incrcase in the rati of a reaction. 

• Student AptiOQ: Responding negatively and that if the substance were a catalyst, 
small amounts of it would have affected the reaction rate. 

• , Performance Check A: Frank heard thai manganous sulfate (MnS04) wasa catalyst 
for the' reacfion between hydrochloric acid (HQ) and she,|l..To thr^e test tubes in 



\ 
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20 



which HCi and shell were reacting, he gelded Va, teaspoon of MnS04 to one, tefft- 
spoon to the second, and 1 teaspoon to the thitd. The reaction tifo did not change 
in any of the three {^st tubes. Infyrther trials he phns to add 2 and 3 teaspoons of 
^MnS,04totwoqther test tubes of HCl-shell. ' - . ' ^ 

1. Are these adrditional trials necessary to fmd out if MnS04 is a c^^ ^ 

« the reaction? = * 

^ ' * 2, Exp4ain your answer.' ' * . ^ ^ - ^ • ^ 

Remediation: '(1) Have the student review the third paragraph on page 221 and ex- 
plain to you why his answer and explanation are incorrect. (2) Have the student re- 
view his answer to Self-EyaluatiQn 15-3.-- ' 

L L-^ ■ . ' 



Judges ^situation in which more than one catalyst <is proposed for a specific reacti9n.. 

The student applies the concept that there is*often more than one catalyst for a 
reaction.. 



I* 



01 - / 



Student Action: Resp onding that all the students could, be right be^jause there is 
' . often more than one catalyst for a reaction. 

■ ' ■■ . 

Performance Check A: Three IstudentiJ had been ^^tudyiog the reaction burning 
•sulfur dioxide to form sulfur trioxide. ' ^ 

2S02 + 02"^ 2SO3 
Al Green..said, "I've found that plati;ium is a <;atalyst for the reaction." 
Bill Brbwh said, "I've found that vanadium pentoxide is a catalyst for the reaction.'' 
Gina White said, "I've found that ferric oxide is a catalyst for the reaction." . 
r 1. How many of the's(? studgnfs Could be correct? ' , 

■ ■. 2. Why?, ■ . • . ^ ' ■ ■ ,' . ■ 

Remediation: (l ) dheck the students answers in Table 15^:1^ on page 223. (2) Refer 
him to Excursion l S-1 . (3>This point is summ^med in itetn^ on page 224. (4) The 
point is evaluated in Self-Evaluation 1.5-7. " ' 




* States the method for showing how concentration affects reaction rate. 

The student applies the procedures to show whether concentration affects the rate of 
a reaction and of measuring' reaction rate in terms, of the rate of prpduct formation. 

' ' . ' ' 'i ' . . . 

■ • If ^ . , ' • ' ^ 

r . • • •■ 

.'ERIC v-:--fr . . •.. • 
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it Action; Stating the procedure which includes (ip varying the concentration 
single reactaiit^being^tudied, (2) keeping'lfi& concerttratioa of other reactants 



^ERIC 



Student 

of the 

constant, (3)'keeping the temperatures of the reactants constant/(4) not altering the 
use or nonUse of a catalyst, and (5) recording the interval bptwe^jn the time the 
chemicals are mixed and the time th^e indicator beRins to work. . . 

Performance Check A: The rate of a reaction like the one below often changes with 
a change in temperature,, with a change in concentration, 6r>yhen a catalyst is ujsed. 

HCl + eggshells CO2 
The carbon dioxide (C02;)^^s can^e collected in test tubes by water displacement* 
Describe a procedure you could follow which would show if changing the conceiitra^^ 
tion of the HCl would change the reaction rateV In your t>tocedure include what 
things should be varied and what should be kept constant: (HINT: What variables 
affect reaction rates?) ' . '! ■ * 

Remediation: (1) Have the student review Activities 13-7 through 13-10 and his 
answer to Self-Evaluation 1 3-11 . (2) Then ask him if it would be fair to heat one of 
the samples and not the others or to add a catalyst, to one sample and not to the 
othef. <3) Ask him if it would be advisable to vary several co^rcentrations at once. 




^jtates specificity of catalysts for given reactions. 

The student applies the concept of the limited applicability of a given catalyst. 

^ Student Action: Responding , negatively and, in effect, that a subst;uicc a catalyst 
to a specific reaction 6r tO'several reactions, but not necessarily to others. - ^ 

■ . . -.^ V ^ ' ... • \ ; 

Performance Check A: Casey heated potassium chlorate (KCIO3) ai^d y little man- 
ganese dioxide (Mn02). Oxygen was given off faster thun when KClO^j was heated 
without the Mn02. ^^^^V concluded that since' Mn02 isv^,cataly<;t for the KCIO3. 
reaction, it must be a catalyst for the reaction between HC| and shell: 

1. Doyouagfee? S. 

2. Exj^arn your answer. i 

I ■ ; ■ : ^ ' 

Remediation: (I) [tave the stifdent review Activities 15-8 and 1 5-9 on pages 222 
and 223 with particular emphasis on qtiestion 15-23. (2) Activity 15^6 and subse- 
quent questions also show this principle. (3) Check the student's response to Sqlfr 
Evaluation 1 5-4. 

Selects the variables affecting the rate of a chemical reaction. ^ 

The student classifies the variables that affect the rate of a chemical reaction. 

Student Action: Selecting those two of the following variables that appear in the 
list of options in each check: (1) the temperature of reactants, (2) the concentra- 
tion of reactants, and (3) the presence of a catalyst. , 
A: a, c . 

B: c,d ^ 
C: b,e 
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31 



/Performance Check A: Select the fwo^yari^les wljicli affect the rate of a chemical 
"reaction^ • " •• . ' ' ■ " ' ^ ■ 

a. The concentration of reactanti ^ 

b. The color of the reac tan ts ^ * , 
The temperature of the reactants ' . 

d! ^he student who dws the reaction . , ^ " ' 

e. The shape of the container used^for the reactartts 

Remediation: (1) Review the^ first ;ind second paragraphs on page 225. (2) Check 
the 'student^s response to Self-Evaluation 1 3-3. (3) Have the student cite an activity 
4h which the variables he fai|ied*to identify affect the rate of a reaction. 




v. Selects ^^onditions which produce th^j fastest ceaction rate. 

' The student classifies high concentration^ high temperature, and the presence of a 
catalyst as the combiftation that results in the fastest reaction rate. 

ij . « ■ * 

Student Action: Selecting the vatiables which indicate high concentration, high tem- 
perature, and the presence of a catalyst. 
Ac .High, high, present 

B: Pnjsent, high, high / " 

C: High, high, used . . " 

Performance Check A: From each set of parentheses. select the choice whidrniaTces 
the. statement true. A reaction #ill probably go fastest if the concentratiaii of the 
reactants is (high,' medium, low), if the tethperature is (high, medium, low), and if a 
catalyst is (pi;<?sent, absent). \ , , '. " ' ^, 

, • « - . ^ . ■ . ._« ^. ; . 

. Remediattbn: (I) Have the student reread the, two paragraphs tollowiojj question. 
■ 14-1 2' (2) Have him revieW the first and second paragr^phs on page ' . • 

* ' i- ^ * • * 
'••'^ • - . . - - _ 
' ' ■ , 1 ,>i ' i^, ^ ' ■ '■ . 11' ■' ' ' ' ' ' ' 

- Interprets a graph of the relationship between reaction time and the concentration 
of reactants. . . . ^ * 

• The student applies the concept that reaction time varies inversely with the concen- 
tfation of the reactants. „ 

^ Student Action r Se lecting the triat Wirt the shortest reaction tinie,/»nd stating, in 
^ effect, that the greater the concentration, the greater the number of collisions and 
the shorter the reaction time. ■ ^ ^ , 

A, B, and C: Trial 6 
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Performanc* Check A: study the graph! ' 

Lin which trial is there the greatest number of collisions between particleis 
/ of ^r^^ctants p0r second?' ' , - ' ; ' ^. ; . 

'2. Explain; your answer in terms of concentra'tioh.and reaction tim'fe. 




1 2 3 4 6 Q 

■ — ^. > ■ 

TNlAUS (in or'der of increitsing concentration) , 




Remediation: (1) The student should review the completed I;igure 2 in Excursion 
13-1. (2) Find out if he understands that as the reaction rate goes up, tKfe tirae of 
the reaction decrease.s.. (Review Table 1 .) (3) If the student does understand the re- 
lationship of concentration-reaction rate and collijjion, have him review the para- 
graph above Figure 13-1 ♦ as well as Figure 13-1. * 



Recognizes a gra{)h of reaction time versus concentration. 

The student identifies the graph for a plot of reaction time versus concentration. 

Student Action: Selecting the graph showing a concave curved line whi^h slopes 
downward from left to right, ^-t . ' 
A: d ^ 




Performance Check A: Bill studied the effect of changes in the cojicentratiori of HCl 
on the^reaction time of the reaction zinc + HCl ^ hydrogen. He defined reaction 
//me as the time needed to produce 20 nrl pf hydrogeii gas. Which of the graphs be- 
low is probably the correct graph for his experiment? 
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Remediation: (1) Have the student reconsider his completion of Table 1, page 500. 
(2) Check the graph he drew for Figure 2, page 501 ^atid discuss the labeling of the X 
a\is, , which represents concentration data. ' " / 

Explains' why powdered material burns more rapidly than compact materiaL 

The student applies the concept of the effect of surface area on reaction rate. 

Student Action: Stating that increasing the surface area of a reactant speeds up the 
fate of the reaction arid that in the\dust form Hhe reactant has more surface area 
than in the compact^state. 

(^erformande Check A: Consider the, tw04;ascs below. r 

Case 1 . Flour in a s^ck won't burn very wejll, even when heated with a torch. 
/ Case 2. Flour dust in the air in a flour mill rCacts so quickly at room tcnipelraturey 
that a small spark can cause it to explod^^iolefrtly. ■ ) 

How can you explain the difference in Reaction rates between Case I and,.Case^? 





Reipi|cli9tioDJ.,(l) Cl^eck the, student's response to questionsj?, )8, and 19 on page 
558'.'^(2) Sliow t"(lte student zinc powder and ask hijtn hWhe could convert. the small 
pieces s^own in Figure,.] , page 508, to tjie poNv^er form <an'd. what this would .4q to 
the surfacerarea of zinc. 
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Explains why reactions occur more ^lowly in cold.ffir than iii'wariii air. ; * 

The student applies the concept from the particle mpdel concerning the direct rela- 
tionship between temperature and collision rate. . ^ . 

Student Action: Stating that particles in cool air move more slowly than those in 

warnl air, thus colliding less often arid, therefore, reacting more. slowly, ^ - ■ ' 

' ' » ■ »— . ■ ■ 

vPerfQrmance Check A: Iii Excursion l^^l, you saw that inactions involving iir lake 
place more slowly^ cold air than in warm air. How would the particle model ex- 
plain this in tejjHSof particle speed and cbllisigns? , 

^enfiediation: (1 ) Check the s^udent^s responses in Tables 1 and 2 of Excursion 14-1 . 
)oes he infer the relationship between cold and^ reaction rate froni those tables? 

Determine if he has the cojncept iMi cold iOid heat have opposite effects on 
mcHecular speed. (3) If the student can verbalize the step at»ve, refer him to the 
para^i^tph following question 14-12 and.Uien^have him try agaii\^answer the ques- 
^tion in the cheek., .7 ' \ 

■ I , , -T^- '■ n ^ ' 

" !*- ■ • ■ ■ ^ ■^ — ^. ^ ^ 

Explains why vegetables are cooked slightly before being Cpzen. ^ ' 

■ ■ ' ■ ■ " ■'^-^''k:' ' ' . ' ' 

The student appl4cs. the concept that heat destroys' the catalysts ih Hving thingSj 

~"" ' " " " _ I' * . . . * . '*.. *. 

Student Action: Responding that heating vegetables destroys the catalysts which 
hasten spoilage. . ' ,. " 

Performance Check A: Vegetables are put intg boiling, water for 3 to 5 minutes be- 
fore they are frozen. This nearly stops th^ reactions that otherwise- cause spoiling' 
even when the vegetables are fro/en. Exphiiii what heating does that stop?t-thc c'hem- 
ical reaction in the vegetables (liviiig things); 

Remediation: (1 ) Have; the st'udejit review Activities 8 and 9, on pages 5 1 9 and $20. 
• (2) C:heck questions 2j0!' 21, and 22 and the^ following pariigraphs on page 520.with 
•the student. (3) Be sure he understand!? spoilage as a ^chemical reaction in living 
things. Also be sure he understands the role .oP catalysts in Ijvlng things. H) Have 
.; him review the performance check. - ' > ' 



' ■ ^ ' ' "... ^ ' — . ' ■ ;\ t .1 I t .11. II , 

Explains why some rfeactions bocur at lower temperafures inside, the body, 

The student applies the cbncept that the presence of a ca.talyst will cause^he rate of 
a reaction to (Je higher at lower temperatures: 

• ' ■ . ■ ■ ' • 

Student Action: Responding that human beings, like all hving things, contain cata- 
lysts whiih allow for^apid reaction rates af lOw temjperatures, ; • ' . ^ ' ' 

Performance Check A: Temperatures well above 80^C are needed for the juices 
• : fwm a hamburger to react with oxygen ^to pfoduce carbon dioxide and water 
rapidly enough. to produce noticeably jieat Yet the same reaction - hamburger 
juices plus oxygen - produces carbon didxide and Water And noticeable amounts of 
. heat at BT'^C in your body? Why? . ' . • 

Remediatfon:. (1) Check'the's^ 15-^, 15-7, 15-16, and 

1547. Then have hjm read the paragraphs.at the bottom of i^age 217 and the top of 
pag* 22L (2X Did the student conclude fronl'Exdursion 15-1 that living tWings con- 
tainfcatalystS? , . 




' Chapters I6:and 17 Perfdfmance Check 

. ^ Excursions 16-1 thru 17-3 Summary Table 



ObjectivQ Number 

- — -^^^ 


. , ' - — : ' 1." ■■!■'> 

UDj6ctiv6 UQscripiipn 


08-Core-1 


Relates changes in concentration\,to changes in • . ^ . . 


08-Core-2 . 


States the effect of heating oti the rate of a.feactidn^?^^ 


08-Core-3 


Checks for odor change in vapors ■ ' ^ 


Oa-Core-4 


Explains varied qbmbinatiops of the same elements in two or more substances 

' ^ ■ — ■ ■ ■ ■ — r- — — — ^ ■ . ' ' ' 


p8-Core-5 


♦ Selectscompoungls Which.contain nitrogen , 


08-Core-6 ' - - 


States a use for Nessler's solution / v,/ , - , ^ 


,08-Core-7 


Tests for Nhh in ^substance ^ t ' 

— — — ..... ' - . \ "- : 


^OBtCore-8 


' Test§ for changes in odor ; . ' • ' ' 

^ ^ ^ ^ '^^ ' ^ . 


p8-Core-9 ' 


^States why scientific concepts are continually tesjted ; ' 
^ • ^ — -r—^ ' ^ \ -• ■ 


p8-Core-10 


Giyes an ekplaaatiort for the Qolor change of an indicator 


08-Core-1 1 


States. that atoms of substai^ces react in definite numbers , \ ''^ \ 


08-Core-12 


States a reason for averaging repeated measurements ^ 


08-Core-13 


Shows extrapolation of a linear relationship 


08.Core-14 


' u ■ — ^ ^ ^ — ^ ^ — ' : f ■ > "~ 

Extrapolates reactant amounts and selects the reason extrapolation can be done 


p8-Cbre-15 


_ , • ■ ^ . — : r — ^ 

Neutralizes an acid with a base <f r 


08-Exc16-1-1 


Relates the density of a substance to its quantity 


.08-Exc 16-1-2 


IVfeasures and calculates density • ' . ^ 

- ^ ' ■■ 


08-Exc16-1-3 


Indicates the relationship between density and floating V 
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Objective Number* 


Obj9ctive Description ; ^ 


ID8-EXC 17-1-1 

>■?:.«.,... ' 


1 " ' , ■ r- ' ■ „ 

Predicts the effect of dilution on the neutralizing ability of an antacid ' ■ ^ ^ 

^ : '■ , • i ■ 


03-exc 17:2-1 . ' 


Explains why a reaction stbps ^ . - p ' 


08-Exc 17;3-1 . 


— — — — '■ — : . V 

Uses litmus paper to test solutions ' • . \ ^ ' 

— ^ — • . — — — • 


08-Exc 17-3-2 

/ 


Selects solutions which jhow the relationship between-pH and ion concentration 

'. ^ * ■ , ■ ■ ' • ' > ■ -- ■ 


08-Exc 17-3-3 ^ . 


Measures th^^^trengths Of acid and base solutions ' 


m -Core-24 thru 28 R 


(Student's responsibilities) ^ ' ; > . ; , . 


02-Core-8R 


^ y-nn: ' *' ' — " ' ■ ' f\\ ■■''>" ■ ' |,. 

■ " r * . " 

.Explains Similar test results from different substahces ' \ i • 

— - . ■ . ^ ^ rr — -V- ■■ • 


03'Core-18R 


Explains why inany substances but few elementrare known 


04-Core-3R 


Uses the concept th^t atomscdmbine In definite numbers - \ 


04rCore-1^R 


• • : TT ' ' '.V '* ' , . ■ ^ ; ■ - . ' ' 

Recognizesothe reason for basing cohclu^ffons on rnany tfases s/ f . 

- — — ^ . J .. — ^ — ^ — . ■ ■ ' f ■ 1 ' .M , y ^ ■ r • V " > — 'i 


— — '■ _ .. ' y.i — ' — • — ■ " 

04-Core-19R . 


State^ the cule of^the combination of atoms in definite numbers (ratios) . : , 


04^:Ej(c.7-1-6R 


Extrapolates and interpolatevfrom -a graph / 




■ : ■ ■ , ■"■ ".. * 
■ ''^ " ■ ■ ,. ■■ ■ . , . - ■ • ■■■■ 


^ , K 


: . L.:^^-.,^ ■ ■•■ ■ \ •'" ' ' . • V ^ 

- — _ — • V„ . — : — V- — ' — -. ^ — — ' — '".'r^ i 


.- ■ — ^ 


y ■ ■ ■ ■ . . , 

■ . .«v ' , \ . . 1 . ■ 
* ' . Ml ■ - .* " • ■ ■ . ' . ' ' ' ' - ' ■ 

■ ' ■ . ' ■ Vv , ' ^ ^ . ■ ♦ ... ^ . 
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^Relates changes in concentration to changes in rates of reaction. 

M . •• . .. ■■■ ... / V • ■ 

The student applies the relationship of the concentration of reactants and the rat« 
of their reaction to a problematicSal situation. 

.J , 

Studbnt Action: Respondin g that an increase in concentration of a reactant increases 
the rate of reaction; 

Perfprmanqe Check A: The sodium hydroxide. (NaOH) solution you used in Chapter 
16 to release ammonia (NH3) froih egg whites and fertilizers was not very conoen- 
trated. What effect would the use of a much stronger concentration^ of NaOH have 
on tl^e reaction? 

* 

Remediation:..(l) Give the student the answer to cjViestion 13-25 and ask him to 
an^er question 13-Z6 and explain it. (2) Have him review page 194, especially 
Figure 13-1. (3) The concept involved in this objective i^ reviewed on page 225. 




States the effect of heatinj^on the rate of a reaction. 

The student applies the tpncept that the speed of a reaction varies witji its tempera-^ 
ture, 

Student Action: Responding that heating increases the speed of a reaction. 

2 Performance Check A: In Activity 16-11 when you added sodium hydroxide (NaOH) 
to the .meat/egg. white, and other substances, ammonia (NH3) .would have, been 
given off and bubbled through the Nessfer's solution even if you had not heated the 
mixture, Wliy, then, did yoU heat it? • 

' , ■ ■ f ■ • ■ ■ . •■ ' 

' Remediatibm ( I) Ask the- student. What happened when he heated HCI in the HCl- 

shell reactiOjY-ltjn pages 206 and 207.\.( 

, ^ ii^ the paragraph af ihe bottoi^Tt of page 213. Have him review this ma tejial and ^ 

state what it tells Will about teoiperature. '/ 



Checks for odor change in vapors. \ 

The student manipulates solution A to smtMl it safely! 

Regular Supplies: phenolphthalein solution / HCI (3.;0M) 
NaOH ( 1 .OM) phenol fed 

^ Congo red " tej>t tubes > 

dropper bottle 

Student Ac^on: Waying his hand back and forth over the solution, rather than put- 
ting the bottle ornbcakcr near his nose and inhaling. The student's observations afe 
irrelevant to scoring this objective. The checks duplicate tliosc in O^-Core-8, and the 
* ( fwo objectives can be evaluated together. ' . 




Performance Check A: Before you begin; tell youi:^ teacHeV th^t you are going to do . , 
this check. ; * 

V l»there any ehajige in the odor of phenolphthalein when sodium hydroxide (NaOH) 
is added to it? Tb artswer this, do the following, ^ , 

1 . Put 6 drops of phenolphthalein into a test tube. 
I. Smell it.. . . 

3. Athd 2 drops of NaOH. 

4. SiheH the mixture; , ; 

Are the smells noted in steps 2 and 4 the same or different? ^ 

Remediation: (1) Have the student review the safety note and Activity 16-1 on 
page 22>J. (2) Ask him to propose reasons why this procedure in necessary.- 



Explains varied combinations;of the same elemLcnts in two or more substances. 

The student applies the concept'that the same (Mpments can cojmpose different sub- , 
stances when put together fn different orders or combinations. 



Student Action: Stating that the. given substances can haye different properties and 
yet be composed of the' same elements if the elements are put together in different 
orders or combinations. 

Performance Check A: In Activity Uvll, you found that uncooked meat, potato, 
urine, and soy sauce contain NH3. If you had tested further, you would have found 
that they contain earbon and oxygen, as well as nitrogen and hydrogen. How do 
you explain that these substances contain the .same elements. and ^et are so different? 

Remediaficxn: (I ) Review the responses to Self-Evaluations 16-^) and 16-10 with the, 
student, (2) Have him read page 69. (3) Have him'read the paragraphs following* 
question 16-18 on page 239. \ ' 

' V ■ , ' t . ' • , ■ ■ ■ ■ 

Selects compounds whicK contain nitrogen. 

The student classifies compounds as containing or not containing nitrogen.'* 



08 
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Student Action: Selecting the sanipies in which amimonia is present as those contain- 
ing nitrogen. * ^ ^ ^ " ' - 

A: Orange and purple . ^ 

B: Red and bhie t 

C: Green and pink" * ' ' * ' 
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Perfornjance Check A: Bojb tested five substances for ammonia, sulfate, and coppen 
His results are shown in the* table below. Write the colors j^f any substances which 
you know contain nitrogen. 



.^TESTED 


AMMONIA 

rx ivi IVI 1^ 1 r\ 

PRESENT 

ft 


Sill FATF 
PRHSENT * 


rOPPFR 
PRESENT 


Blue 


V ■ 

no 


no ' 


^ .no 


Orange 


yes 


yes 


no 


Pi^rple 


yes 


no 


no , . 


Red 


no 


yes 


yes 


Black 


• no 


• yes • 


no 



Remediation: (I) Have the student check his answer to question j 6-^8 and Self-* 
Evaluatioxi 16-4 with you. (2) Also, review his answer to question 16-4 on page 
229 and the paragraph that folloNvslt. 
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States a use for Nessler^s solution. 

The student generates the explanation that Nessjer's solution ift a test specific to 
NH^, not nitrogen. . > 

Student Action: Responding that he dis^agrees with the conclusion that a negative 
test for NH3 is a negailvc teM for nitrogen, and giving as"an explanation that Nessler's 
solution is a test for NHr^, and nitrogen jii any other combination would not be 
detected by it. ^ 

Performance Check A: Otis tested a white solid (NaNO^) and a yellow liquid (HNO3) 
by putting each into a different flask with iO ml of sodium hydroxide (NaOH) and 
then heating the tWo flasks. Ho hubbled the gases given off through 5 ml of Nesslec's 
solution. No color change was observed iiijhe Nessler's scfluti^m for gases fronj 
either of the substances. OtiscQ^icluded tliat the substances did not contain nitrogen. 

1 . Do you agree or disagree with this conclusion? 

2. Explain .your answer. 



Remediation: ( I ) Have the student use the chart in Chapter 5, page 60. to tell what 
elements are present in the given substance. (2) Have him review the last t\yo 
paragraphs on page 229. (3) Review the student's a^nswer to question 16-17, tell 
him that air is almost 80% nitrogen, and ask if the two substaixces (NH^ and nitrogen) 
\youkl have the same operational definition. (4) Ask the student to ideijtify the 
substances in Table 16-2 which contain nitrogen in the form of NH3. Then ask him 
if one of the substances which tested negative for NH3 could have contained nitro- 
gen in a different combination. * * , ... 




•Tests for NH3 in a substance. . * / " 

The student manipulates given materials, to test for the presence of ammonia in a , 
substance. FT 

Regular Supplies: wooden spUnt Nes^cr's solution 

burner and stand, , NH4NO3 

test tubes 4.5 cm rubber tubing 

flask with stopper plastic straw 

Special Preparations:* In box 08-Core-7, place the lettered bottles A, containing 
NH^NOjiBj containing NaCl; and C, containing NH^CL It is advisable to grind each 
material with a mortar an^l pestle tip give it a texture different from that seen in 
class activities. . 

Student Action: Adding NaOH and boiling chips^ to the sample, heating it, passing 
the gas through, a mixture of Ncssler's solution. and NaOH, and correctly stating that ' 
ammonia is present if the Nessler's soluticJR- changes to an orange-yellow color, 
A: Ammonia prc^sent 

B: Ammonia not present • 
C: "^Ammonia prescitt 

Performance Check A: ^Before you begin, tell your teftcher that you are going to do 
this check. "^7 

' Get, bottle A from bOTr08-Core-7. Then^ using as much of the substance in the 
bottleasyoucanget on the end of a wooden splint, test substance for the presence 
of ammonia. Open your textbook and follow the NessNtr's test procedure outlined 
o» pages 233 through 235. Report your results and conclAsions. 

Remediation: (1) Review the student's responses to Self-Bvaluations 16-1 through 
16-3. (2) Have him review Activities 16-7 throuji/i 16-9 (jn pages 234 through 235. 
(3) Have him outline the procedure. (4) Then have him carry out his outlined pro-, 
cedure. ' ' • ^ * 

• - ' —7 ' ' ^ ' 

Te.sts lor changes in odor. 

. The student chooses to use safety glasses to protect his eyes. 

Regular Supplies: standard phenolphthalein indicator test tubes ^^\m^^^ 



4 

\ 



08 



NaOH(l.OM) ^ dropper bottle \ 

Congo red indicator ' i ' ^ ^ 

HCI (3.0M) 



Student Action: Pu.t|ing on a'pait of safety glasses before begimiing a procedure. 
The stude;it's observations are irrelevivnt to scoring this objective. The checks for 
this*objective duplicate those iH>ed in objective 08-C'ore-3, and the tw^ objectives 
can be evaluated together. , 



8 



Performanice Check A: Tell' your teacher that you are going to do this check before 
you start it. ' ^ . 

Is there any change in the odor of phenolphthalein when sodium hydroxide (NaOH) 
is added to it? To answer this, do the following. . 

1 . Put 6 drops of phenolphthalein into a test tube. 

2. Smell it. k ' • /' \ 

3. Add 2 drops of NaOH. 

4. Smell the mixture. 

Are the smells noted in steps 2 and 4 the same or different? 
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Remediation: (1) Have the student read the safety note and look at the drawing on 
page 228 and the safety note .on page 4. (2) Have him propose a reason or reasons 
for this procedure. , 

* 

States why^^scientific concepts are continually tested. 

The student applies the concept of the tentativeness of scientific concepts. 

StudentiAction: Stating that scicintific concepts are tf^jied as being supported by 
evidence but not as, proven to be true and that they are •q'Banged if not supported by 
further investigation. * • * ' ^ 

Perform.ance Check Earlfer in this course you discovered that the millions of sub- 
stances in our vyorld are made up of 100 or so elements. Now, in Chapter 16, you as 
a scientist tested this concept again by testing ^many things to see if they contaift 
riitrpgen. Why do scientists keep testing accepted concepts? ^ 

Remec^iation: (1) Review the summary on page 239 with emphasis on the fact that 
evidence is not proof, (2) Review the paragraphs between questions 7 and 8 .on 
page 354 and page 355. ■. t 
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Gives an explanation for the color change of an indicator. 

The student generates an explanation for the behavior of an indicator. 

Student Action: Responding that a substance which acts as an indicator changes 
color as the result of a chemical reaction with one of the reactants after all of the 
other reactant is used up. 

Performance Check A: You have used Congo red indicator to tell when an antacid 
reactant is used up. How do irldicators work? Why da they change color when they 
do? / 

Remediation: (1) Have the student put two drops of phenolphthalein intoabeaker 
of Water and thqn add sodium hydroxide (NaOH) solution- (2) Ask if a new sutv 
stance was formed when the two solutions were mixed and how he could tell. Was 
a reaction involved? (3) Have the student review the top paragraph on page 242 




which states wjien an indicator aicts. (4) 'Then have the student review Activities 17-1- 
through 17-3 and identify why and. when the indicator changed color. . 



States that atoms of substances react in definite numbers. 

The student applies the concept that atoms of substances react indefinite numbers 
» (ratios). 

Student Action: Respondin g to the effect that when atoms of substances react, they 
do so in definite numbers. 

Performance Check A: Karen measured tlie volume of sodium hydroxide (NaO|i) 
needed to react with 1, 2, 4, 5, and 6 ml samples of vinegar, using phenolphthal/in 
as the .indicator. She then graphed the data and predicted how much NaOH would 
' be needed to react with 8 ml of vine|ar. Expliiin why Karen could make such a 
prediction. , 

• Remediation: (1) Have the student read the first four paragraphs of page541\ (2) 
Have hinvreview Tables 1 7-1 and 17-2 and tell Why he Could predict values in Table 
17-2 from values iTi 17^: (3) Review with him his responses to Self-Evaluations 
1 7-2 and 17-3. 




States a reason for averaging repeated measurements. 



The student applies the reasoning behind averaging repeated measurements to a 
particular example. 

Student Action.: Kespgnding to the effect that repeating measurements and/inding 
their average is a way of balancing unavoidable experimenta^l errors of measurements 
which cause results to be too high or low. 



tai en 
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Performance Check A: In Activity 17-3, you added sodiunl hydroxide (NaOH) to 
five different volumes of citric acid. Then you filled in the vhiftt below. For each 
volume of citric acid used, you added NaOH until 'the phenolphthalein changed 
color. You repeated the process, using the same volume of citric acid. Then you 
averaged trials 1 and 2/ Explain why doing the process twice and finding ah average 
is better than doing it once. 



<> 


voLUMii or 

C ITRIC ACID 
USED 


ACTUAL VOLUME 
OF NaOH USED 


PREDICTED VOLUME 

OF -NaOH 

■• . . \ 

\ 

. , ^ , . t. ■ .......^ 


Trial 1 


4 ml 






Trial 2 


4 ml 


«r 


* 


Average 


4 ml 


1 — ^ . ^ 
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Remediation: (1) Check Tables 17-1 and 17-2 to be sute the student jyeraged his 
trial 4ata. Have him explain why he did so. (2) If he can*t explain why, ask hhrt to 
identify which of each set of trials is most accurate and why. (3) When he is not able 
to give a logical reason, point out that the average falls in the center'of his data and 
thus balances errors which gave data which are too high and data which j^r^ too 
low. ' . 

- ■' 

Shows extrapolation of a linear relationship. 

The student applies the procedure of extending the curve of a gr^ph and reading the 
value of the unknown coordinate corresponding to the value of the known coordi- 
nate. ^ 

Student Action: Stating a value which is within ±0.5 gram of the accepted value. 
A: 8 grams of meat 
B: 3 grams of NaOH^r 
C: 10 grams of fertilizer * ^ 

Performance Check A: Kevin rag three trials of the reaction between raw meat^nd 
NaOH. He then drew the graph shown below. How many* grams of meat will react 
with 5 g of NaOH? 





10 






E 


8 


C 


o> ■ 




c 








f- 


6 


< 




UJ 








1 








cc 






2 




^ 6 
NaOH (in grams) 



7 



08 



Remediation: See steps I thrpugh 3 of the Remediation for 08-rore-l4. 

Extrapolates reactant imounts and selects the reason extrapolation can be done. 

The student applies W procedure of graphic extrapolation and the concept that 
'when two reactants.combinc, they do so in definite numbers. 



Student Action: Stating the value of tlie unknown coordinate and ^elec^ng an 
option to the effect that when two /eactants combine/ they do so in definite 
numbers. , ^' 

A: 1 . 8 grams of raw meat, 2. b 

B: K 3 grams of NaOH, 2. c • 
C: 1 . 10 grams of fertilizer, 2, d ' 

Performance Check A: John ran three trials of the reaction between raw meat and 
NaOH. His data are plotted on the grid below. 

I. How many grams of meat will react with 5 g of NaOH? 
2* The reason you can answer question I is that, 
. a. meat particlej^have special reactions, 
b. reactaiits always combine in definite numbers. / 
\;. you have worked with NaOH ^md nieat before. ' 
d. the relationship between meat and NaOH changes Only if more than 10 
g of NaOH is used, / ^ 





10 



e 8 
c 

- 6 

< 
ai 

5 4 

I 





























-1 
































































































































































































>— 








































































































































































































































































































































































































































































































































































— 












X 














































































































































f 


























































































































































































































































































































-4 
































































































































































-/- 















































































































































































0 1 2 3 4 5! 

i NaOH (in grams) 

1" * 

Remediation: (I)- Review the procedure for finding on'e of the coordinate values 
when given the other, using points marked on the line of the graph. (2) Review the 
notion of line extension based on the concept that the relation^iip remains the same, 
and check his response to Self-tivaluation 17-1. (3) Have the student read page 247 
as a caution about changing relationships. (4) Then, review with him the develop- 

.ment of the concept that reactants alw^y^^reacl in. definite numbers, pages 126 and 
127. , • 

. . \ — , . ^ 



■^1 



Neutralizes an acicj with a base. 

The student manipulates the materials to neutralize an acid with a base according to 




the procecure outlined. 

Regular Supplies: vinegar 

(!ongo red 
HCI (O.IM) 

beakers or baby-food jars 



ERLC 



graduated cylinder 
air piaton 
stirring rod - 
dropper bottle 
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, 3 / Special Prepaijpitjon$: Mix baking soda (NaHC03) an(J three different amounts of 
WCI-^ the fhree jars labeled^ The 
, NaCl IS a soluble filler. Thus,* the reaction would take less acid. You must perform 

the three neutralizations to establish an acceptable vAlue. 

Student Acticti; Reporting an average result of the neutraUzation of within ±2 ml 
. of the value obtained by the teacher. 

Performance Check A: ' Ydu are"^^^^ 

ized by 1 :g of the powder in bottle 08-Core-15A. To do this/ use the foUovuing 
^ procedure. ■ ^ ^ 

^ . / V I. Dissolve 1 gof the powder in 15 ml of H2O, ^^ 

2. Add 2 drops of Congo red. . ' ' 

3. Add acid in small quantities until you see a penfianerit color change, 

4. Find the«amount of acid neutralized. 

5. Make a second trial, repeating steps 1, 2, 3, and 4> and then average the . 
amount of acid in the two trials. 

Remediation: (1) Hqve the student review Activities 17;5 through 17-7 on pages 
250 and 25 1 and identify what he did wrong, (2) Have him do an alternate perform- 
ance check. 



J ' * , ' " ' ' I.I I 

Relates the density of a substance (o its quantity. 

. The student applies the obncept of density. 

Student Action: Responding that the density of a substance is unaltered by varia- 
tions in its mass and volume because the density of any substance is independent of 
the amount of th6 substance present. 

I r 

Performance Check A^John used 250 g (150 cc) of modeUng clay to mpdel a car. 
Jhen he added 50 g (30 cc) more. Notice that he increased the mass (g)and the 
volume (cc). ' ■ . 

1 . What does this do to the density of , the clay? • 

2. Explain your answer. 

Remediation: (1) Have the student review pages 524 through 526. (2) Have hhn 
explain, to you the effect of adding more carbon rods (or iron bolts) on the mass, the 
volume, and the density. (3) Get him to yerbalize why the density remains constant 
though the mass and the volume both change. . 

■ ■ ^ f 




Exc 
16-1 

1 



Measures and calculates density 

♦ • . * 

The student applies the coiicept*4hat the density of a material is equal to its mass 

divided by its volume. " / . 




1 beaker or baby-food jar 
.1 ISCS bai|nce , ■ , 
• -v. *gradu»ted-«yJiindBf ...^ ., i . set^of i^ndar^ rriasseX^ _ 



Regular Supplies: water / 

food coloring 



Special Preparations: Prepare three 1 liter (1 quart) booties of differently colored 
water and numlxer them 08-Exc "ft-l-iZA, 08-Exc 16-1-2B, and 08-Exc 16-1-2C. 
You may wish to return the students' used solutions back to the bottle. 

Student Aption: Reportins the volume and 'mass of the water to within ±0.25 g/ml. 

Perforniance Check A: Get 90 ml of the solution io bottle 08-Exc 16-1-'2A. Find the 
density of the solution. Return the used solution to your teacl^er. 

. ..Remediation: ( I ) Be sure the student remembered to subtract the mass of the beak-, 
, er. (2)Check his knowledge of the meaning of density. If it is weak, have him reread 
' pages 527 and 528. (3) Have the student review Table 3 on page 526 and explain 
how he found the density of the carbon rods and bolts. (4) Have him explain what 
procedure he used. His volume ancj mass should be numerically equal. 



Exc 
-1 
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Indicates the relationship between density and floating. 

The student applies the relationship between densities and the buoyanpy of objects 
in a given liquid. 

* . . • 

Student Action: Selecting those substances with densities greater than that of the 
liquid as sinking and those substances with densities less than that of the liquid as 
floating. 

A:, l.noat, 2. sink, 3. ^link, 4..float 
■ . B: 1. sink,' 2. float, 3. float, 4. sink 

C: 1. float, 2. sink, 3. sink, 4. float - ' 

Performance Check A: Dennis had a beaker full of mercury, whose density is 13.6 
glcc) He alsQ had the four things shown in the table below. After the number df 
each thing, indicate whether or not it would float or sink in mefiiury. 



MATERIAL 


g/cc DENSITY 


1. Penny 


8.9 


2. Tungsten wire 


19.4 


3. Gold. 


19.0 


4. Iron ball 


7.9 



08 
Exc 
16-1 
3 



ERIC- 



08 
Exc 

1 



08 
Exc 

17-2 
1 



Remediation: (1) Chetk the student's knowledge of the meaning of the term 
density, Does it include the notion of amount/unit of volume? If not, have him 
review pages 527 and 528. (2) Have the student: review "Density on Trial," pages 
5|9 through 532, and check his answers to questions 26'lhrough 30 with him to 
establish the notion i that things less dense than the medium float and those more 
dense sink. (3) Chedk his graph and have him explain his answers to questions 32, 
34, and 36. (4) Ask question 31 in terms c^f the check which the student did. (5) 
Have him do an alternate check. 



Predicts the effect of dilution on the neutralizing ability of an antacid. 

The studejit aprties^/Tto^ concept that it is the quantity of a reagent present that, 
determines the qpisbty of other reagents it reacts with. \ 

Student ActioL: Responding negatively and to the effect that no matter how it is 
'diluted, the quantity of reagent is unchanged. . 

" * • * 

Performance Check A: .In Activities 1 7-5 and 1 7-6, Dale measured 1 gram of crushed 
antacid A on a balance. He put this amount into 10 ml of water and added 5 drops 
of Congo red. Then, as his partner^fitilTeJ, he added the acid to the antacid A solution . 
in 1- or 2-ml squirts. It changed to blue when all of antacid A was used up. 

1. If Dale used 20 ml of water in Activity 17-5, would this affect the amount 
of stomach acid that was neutralized? 

2. Explain your answer. 

Remediation: (1) Check the student's predictions in question 2 of this excursion 
and questions 5, 6, and 7. (2) Then, refer him to Figure 1 of this excursion and 
have him explain it. (3) If he still seems unsure, have him read the last paragraph on 
page 537 and all of page 538. 

f, " . ' 

Explains why a reaction stops. , 

The student applies the concept that reagents will react in definite'numbers (ratios). 

Student Action: Statipg that a given amount of the reagent specified will react with 
a definite amount and no more of another reagent. 

Performance Check A: Jack added ^»inegar to a solution of bakihg socfti, and the 
reaction bubbled furiously. Then, suddenly, the reaction stoj^ped, and no matter 
how much more vinegar he added, the bubbling would not start again. Explain why 
this happened. 

. « ■■ 

Remediation: (1) Check the student's answers to question 2 on page 539. If he is 
correct, ask him to explain how he could tell. If he is incorrect, ask him to try this 
question agai-n and then, if he is correct, to explain it. (2) Have him check Activi^ 
ties 7-3 and 7-4 and Table 7-5 and to tell you what <*ie table tells him. (3) Ask him 
to explain why his graph in Activity 7-7 goes up at first and then has a flat horizon- 
tal line. (4) Have him review page 542. 



Uses litmus paper to test. solutions. ^ - 

* .• ' • ' ^ ■ , 

The student: muiiipulates the, materials and. tests the solutions to determine if thex 
are acids, bases, or neither. , ; . ,< 

** ■ ^ 



. !. 



\ Regular Supplier: 3 stii^ring rods 

red litmus paper 
•■• •;- >.••.•. • . ■ blues litiifius paper 



Special Preparations: 'In box 08-Exc 17-3-1 A place three numbered bottles, bottle 1 
<■ containing HCl (O.IM), bottle. 2 containing NaOH (0.2M), and bottle 3 containing 
vdistilled water. In box 08-^xc 17-3- IB place three numbered bottles, bottle 1 con-- 
taining NaOH (0.2M), bottle 2 containing distilled water, and bottle 3 containing 
HCl (O.IM). In box 08-Exc 1 7-3-1 C place three numbered bottles, bottle 1 contain- 
ii{g- di.stillcd water, bottle 2 containmg HCl (O.IM), and bottle 3 containing NaOH 
,(0.2M). ^ * . 

Student Action: Labeling the solution which turns red litmus to blue as a base, the 
one which turns blue litmus to red as an acid, and the one which produces no change 
as neither. , . 

A: 1. acid«, 2. base, 3. water 

B: l.ba.sc, 2. water, 3. acid ' « - 

:"C: I. water, 2. acid, 3. base 




/ ■ 



Performance Check A: Get the bottles from box 08-Exc 17-3-1 A. Test each, solu- 
tion with. litmus, using clean glass stirring rods. After the number of eacjh solution, 

indicate whether the solution is an acid, a base, or neither. . 

.a - 

Remediation: (1) Have the student review Activity 1 and siibseq^ueht questions 1, 
through 5. (2) Check his operational definition in response to question 5. (3) Have 
him review his re.spon.se to the^perfqrmance che'cT^'.and then do an alternate check. 



Selects solutipns which .show the relation.ship between pH and H ion concentration 



\ 



The .student applies the concept that pH and H"^ ion concentration vary inversely 



Student Aptfon: Selecting the .solution with the lowest pH as having the highest H 
ion coi)e6ntration and as being the Strongest acid 
/' A: I. c, 2. c 
/ B: l.'b, 2. b 
Ci l.e, 2. e 



1+ 



Perf(ymance Check A: lean used pH paper 
and found the pH of samples of acid solutions 
as .shown in the chart. 

1 . Wliich solution has the highest hydrogen ion 
(H"^ ion) concentration? 

2. ' Which .solution is the' .strongest acid?' 



SAMPLE 


pH 


LETTER 




a 




b 


3 


c 


■ 2' 


d 


4 


e 


5 



08 
Exc 

17-3 
2 



V 




' ^ RjfyietJ'ation: ( 1 > If the studqni\do?sn't .linderstand the relationship between pH and 
^ I:; * H ion concentration, have him check the diagram at the bottom left of pajge 550. 
' - (2) Then have, him .order the.sub&tance,S in Table 2 from lowest to highest H"*^ ion 
concentration. ' . ' * • 

•9 .A 

^ ^ ' ■ ■ ' ' ""% "■ ' ' ' ' ' ' " ' " ■ 

Measpresthestrengthsof acid arid base solutions. . ^ 

^ The student manipulates the solutions, the'pH paper, and the pH scale to determine 
the streftgths.of acid and basesolutions, - . . / _ ..v. 

Regular Supplies; 5 clean glass stirring rods 

pH paper 

^ pH color scale \ * 

^ ' • ■ ' • 

Special Preparations: Fill five bottles with the Solutions listed below and.label them 
with the appropriate letters. 

A: Va vinegar, % water . ^ 

B: NaOH(l.OM) 
C: water 

D: household ammonia, % w^ater 

E: HCIO.OM) . .... . . 

Putahe bottles in box 08-Exc 1 7"3r3. 

Student Actioh: Placing drops of the solution on the paper and comparing the' re- 
sulting color spots with the color scale for the paper and reporting the solution 
. wh6se spot is nearest to the red as most acid and the solution nearest to the blue as 
most basic. ^ ... 

A/B,andC: l.E, 2. A, 3. C, 4. D, 5. B 

Perfornfiance Chedk A: G?t the lettered bottfes from box 08-Exc 17-3-3, the pH 
paper, the pH color scale, and 5 clean glass stirring rods. Copy the list of solutions 
below. Match each item with tlje letter of the bottle of solution it describes. 
* I . Acid, strong ' ^ ' ^ 

2. Acid, weak ^ 

3. Neutral 

4. Base, weak ' . ' . 
5> Base, strong • ' ^ 

Reme$|iatioh: Have the rtudent explain how he got the answer to column/ I of 
Table 2, page 549, and from there, how he calculated his answers in column/2. If 
he has column 1 right but not 2, refet him to the top of page 550. 



Chapter 18 and 19 Performanqe Check 

,.txcursions18-1 thru 19-2 ' Summary Table 



Objective Number 


Objective Description 


HQ Pr*ro 1 d 


Megsures length in centimeters. 




Sets up a chemical system as a battery and tests it . 


no p^rA o 


Recognizes the form in which energy is stored in a battery 




' ' ^ V ^ 

Recognizes the nature and cause of the chbnge as a sgiMtf is deposited On an electrode 




Tells whether or not new atoms are formed during a chemicahreactton 


* 

no Prfcro 


~ \ ' ' ~ ^ 

Lists observations that indicate a change in the chemical energy of a system 

: — : ■ — ^ — ' — ^ 


uy-uore-/ 


Explains what happens to stored fche'mical energy as electricity i^^produced 


no C^r\r€i Q 


Describes discharging reactions . 


uy-uore-y 


'. ' ' ■ — { • — - — . — — 

Tells what changes occur while a battery is charging aiid. while it is discharging 


no P/Nro 1 n 


: ' — ' ^ ' ^- ■ ■ , ■ 1 ■ 

Relates a chemical reaction to the flow of electricity 


no Pnro 1 1 


States the forms of energy involved when a battery is charging, discharging, and storing 




^ — ^v^^v : ' 

energy ^ . 

^ ■ — r 


uy-uore- 1 z 


Judges the condition of a chemical system after it has been producing electricity 


no r^r\ rov 1 Q 


' Recognizes examples of worA: as defined opierationally \ ^ 


09-Core-14 


Explains the difference between input energy and output energy 


09"Core-15 ' 


Recognizes where energy is stored in a reaction that releases heat ^ 


09-Core 16 




Decides what happens t9 energy during the dissolving process j 


09-Core'17 


Recognizes, the effect of dissolving on the amount of energy in a closed system 
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Objective Description 

1 — — * ^ 


09-Core-18 


Tests for and explains whether or not a reac^dn has occurred ^ . 


09-Core-19 


States the cause of a temperature increase as two solutions are combined 


09-Core-20 ^ 


^- • r- • *— 

Explains the temperature drop that occujs when sorT\e solids dissolve 


09-Core-21 


Recognizes wh^ is required to release energy from a compound ■ 


09-Core-22 

.r* 


' — ■ ■ ■ — ■ — '■ — ' 

Tells wha't causes a substance to release its chemical energy . ♦ 


09-Core-23 * 


Mixes dangerous liquids 


0&-Core-24 


States what to do if chemicals are'spilled on someone 


09-Exc18 1-1 . • 


. Explains why a battery must be charged ' 

'. — , » ■ . . • 


09 Exo 18-2-1 

• 


'r 

Tells how to determine where zinc goes in a Zn-k2Cr207 cell 


— ¥ — 

09Exc1911- 

'» ' ■ -T- ■■ : ' 


ft ■ ^ . 

Gives examples of specified energy convei;sions ^ 


09-Exc 19''2-l* 


Recognizes whether^:a reaction is endothermic o^ exothermic 


09Exc19 2 2 


Explains the energy processes involved in dissolving an ionic solid 


01-eore-24 thru 28 R 


(Student's responsibilitfes) • 


o ^ OCT n 

Oo"Core-^5R 


States what happens to atoms in a chemical reaction 


'05-CQrJB-1R • 

f * 


States the purpose of a controWn an experiment * >^ 


05-Core-3B 


^ States how reversing battery connections affects ion flow \ 


s 

.;d5-Cor.6-1€R 


Names the force holding matter together 
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Materials 


Observer 


Special Preparations 


Quick Score 


3 Minutes 


Basal 
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Measures length in centimeters. ' ' 
. ■ ' Jl 

The student manipulates a metric ruler to measure a teiigth in centimetifrs. 
Regular Supplies: metric ruler 

Student Action: Repm-ting the length of the pictured object to within ±0.1 . cm. 
A: 2,8 cm ^ 
B: 3.7 cm % ' 
C: 3.2 cm ^ 

Performance Check A: Below is a diagram of a carbon rod. Use a metric ruler to 
measure its length correctly to the nearest 0. I cm. 



Carbon Vod 



^ ) 



— .1 



Remediation: ( I ) If you have an ISCS Level I text, reifer the student to Excursion I. 
(2) Show the student that millimeters are tenths of centimeters, and have him meas- 
ure some common objcc|s lor you. .. 
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Sets up a chemical system as a battery and tests it. . * 

The student manipulates the materials listed to set up a chemical system as a battery 
aiTH determines if the chemical system produces electricity. 

Regular Supplies: I 50-ml heaker I lead strip 

I copper strip 25 ml vinegar 

20 ml IICI^O.IM) I carbon rod 

I voltmeter ' , ' 2 test leads 

I zinc strip ' 20 ml KoCr20-7 solution 

Student Action: Rej>p oiKUiiK that his chemical system produces electricity and to 
the effect that the movenient of the needle of the voltmeter is 'evidence of it. 



Performance Check A: Get the following supplies ahd equipnient from the supply 
area. ^ ^ ' • • 

I 5()-ml beaker 20mrHCl (0JM) 

' 1 strip of /.inc , ' " 2 test leads 
^1 strip of copper. \ voltmeter . ^ , « 

Set up a chefnical system which tnight produce electricity. 

1. Does it produce electricity? 

2, How do you know whether or not (his system produces electricity? . 

■ .. • . ^8 ■ . 



} 
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Monty pijt together the equipment as pictured above- Before he connected it to the 
battery charger, he let it sit Ifor five minutes. He noted that both carbon rods were 
black and the solution was deep green. After the system had been connected for four " 
minutes, fie noticed that one of the rods had become light gray and the solution was 
much lighter. 

1 . What kind of change 0(Jcurred? 

2^ What kirtd of energy caused it? 

V 

Remediation: ( 1 ) If the student does not know the indicators of a chemical reaction,' 
refer him to Excursion 6-2, page 415. (2) Have the student review Activity 18-10 
. on page 262 and questions 18-17 and 18-18. ' * 

Tells whether or not new atoms are formed during a chemical reaction. 

The student applies the concept that in a chemical reaction; the atoms of the react- 
ants are recombined into the products, , ' . 

Student Action: Responding negatively and that in a reaction, atoms of the react- 
ant^ are being recombined into different combinations (compounds) which have 
different properties. * . 

'Performance Check A: In Activity 18-3, you put two silver-gray lead strips into a 
beaker of colorless sodium sulfate (Na2S04) solution. Then you passed an electrical 
current through the system and a brown material and a gray-white material formed. 
The reaCtant materials were different from the product materials. 
1 . Were new particles (atoms) formed?^ 
. 2. If 50, name them. If not, explain how the brown stuff came into being 
although the reactants were so different from it. 

Remediation: (1) Does the student know the indications of* a chemical reaction? 
If not, have him review Excursion 6-2. (2) If he does not understand that no new 
particljes (atoms) are produced in a chemical reaction, have him review Chapter 6, 
pagejj 75 through 77, and page 82. (3) Have him review his answer to the check and 
revise it. 




Lists observations that indicate a change in the chemical energy of a system. 

The student applies the concept of the operational definition of a chemical reaction 
and the rule that the chemical energy of a chemical system can be changed only if it 
undergoes a chemical reaction. 

Student Action: Listing at least three of the following: ( 1 ) a new solid is produced, 
(2) a gas is produced, (3) the temperature changes, (4) the color changes, and (5) a 
flow of electricity is produced. ; 
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Performance Check At 




Solution C 



List five things you could observe which would indicate that a change is taking place 
in the chemical energy of a system like the one diagramed above, (Hint : Some of 
the observations you could make would require additional ISCS equipment,) 

ft ■ ' 

* Remediation: (1) Have the student review (a) the paragraph at the bottom of page 
263., (b) the top paragraph on page 422, and (c) the paragraph at the bottom of 
page 1 13. (2) If time permits, you may wish to have the student do Excursion 6-2. 



CHEMICAL SYSTEM 



Explains what happens to stored chemical energy as electricity is produced. 

The student applies the concepts of conservation of energy to the energy conversion 
of a battery. 

Student Action: Responding that the chemical energy decreased or that it was con- 
verted to electrical energy and to the effect that tvo energy was lost becaihse energy 
can be neither created nor destroyed, but only converted from one form to another. 
Sophisticated students may correctly argua that a small amount of heat energy is 
given off by the system. - 

Performance Check A: 
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Voltmeter 



1^ Beaker of solution 



Zinc strip 
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Linda put two different metal $trips into a solution and connected them to a volt- ' 
meter, sho\yn in the diagram. The meter showed that electrical energy was being, 
produced. . 

1 . What was happening to the chemical energy of the system? ■ 

2.. Was any energy lost or gained? ^ 

3. Explain your answer to question 2. • 

' . • - 

Remediation: (1) If the student is hazy jabout epergy conversions, have him review 
thfe paragraph in the jniddle of page 260 and that at the bottom of page 263. (2) In 
each case, have him verbalize the chemical systems before and aftetand the energy 
changes involved. (3)^For the conversioa concept, have the student do Excursion 
19-1. . - 



DescribeS'discharging reactions. 

The student apphes the concept that discharging reactions in a rechargeable battery 
are the reverse of the charging reactions. 

Student Action: Describing changes which are the reverse of the charging reactions/ 
A: 1 . Solution becomes greenish, 2. strips turned to a gray color 
B: I. Solution becomes orange, 2, rods turned to a silvery color 
C:| I . Solution become^ purple, '2. rods turn \o a silvery metal 

Performance Check A: Don put two strips of the same gray mctal into a light green 
solution. He charged the system, on the charger. One of the strips turned red-brown 
and the other turned greenish.. The solution became colorless. He disconnected the 
system fron) the charger. Then he connected the strips to a motor, and the motor 
started. Describe the visible changes that would occur jn the boaker as the motor 
continued to run. . * 




Metal strip. 




-Beaker 
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Remediation: (0 Have the student ^check' activities 18-10 through 18-13 andjthe 
subsequent paragraph on pages 262 and 263. (2) Have-him revise his answer. 

Tells what changes occur while a battery is charging and while it, is discharging. 

The student applies the concept that chemical reactions are involved, in both the 
charging and discharging of a battery. 

Student Action: Responding that chemical reactions (cljanges) occur during charg- 
injgand discharging. 
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Performance Check A: Bob has a radio which contains severar rechargeable batteries. 
Occasionally the batteries must be recharged. Name the process which describes the 
•changes involving the particles inside. a battery when it is charged or discharged. 

Remediation: ( 1 ) Have the student review items 1 and 2 at top of jpage 264 Ad Self- 
Evaluation l«-4. (2) Have him find an example-<)f items 1 and 2 in the text. 
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Relat<?s a cheniiail reaction to tlie flow of electricity. 

• • i' ■ ■ 

. Thc'student applies »the concept that there is.a direct relationship between the pro- 
duction of electrici^ and a chemical reaction in a battery. 

• '■' ' . ' ' \ ■ ■ ■ ^ ■ . 

Student Action: Stating that electricity might be produced it a chemical reaction 

occurs, whereas if no .chemical reaction occurs, then no electricity is produced., 
A: Sam's . . • - . ^ 

B: (dene's . - . 

C: Pete's ^ • 

Performance Check A: George put two nickel strips into a solution of copper sul- 
fate. He observed no changes in the system. Sam put a copper and a magnesium 
strip into a copper sulfate solution. He observed changes in the color of the solution 
and -the size of the magnesium strip. The systems were connected to the meter as 
shown below. 

1. Whose setup might have produced electric 

2. Explain your answer. 




Voltmpter 



Metal strips 



ution of copper sulfate] 



r 

•6ut 



Remediation: (1) Have* the student review Activities 18-5 thrSugh 18-7 and the 
related questions. (2) Have him read page 264, and Self-Evaluations 18-3, 18-5, and 
18-0. (3) Have him try again to do the performance check and identify which person 
in the check used a system most like the lead-Na2S04 system. (4) If the student's 
explanation focuses oii just the physical changes, discuss the rftlationship of the 
physical changes to a chemical reaction. 
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States the forms of energy involved when a battery is charging, discharging, and 
storing energy. , , ' ' ' 

V 

The student classifies ( 1 ) the form of energy used to charge a battery, (2) the form of 
energy in a charged battery, and (3) the fornr of energy released from it, . \ 

Student Action: Respondin g that the energy used in charging the battery is electri- 
cal, the energy in a Charged battery is chemical (or potential), and tjie energy released 
from the battery is electrical. 

Performance Chec*k A: Mr. Jones is having his auto battery recharged, usin^ a charger, 
which is very much like Iggy's. 

1 . What kind of energy is used to charge the battery? 

2. What kind of energy does the battery contain afH^r it is disconnected from 
the charger. : 

3. What kind of energy does the battery give off when it is irt use? 

Remediation: (I) Have the student review pages 262 through 264 and page 277. 
(2) Then have him redo the performance check wfth you, (3) Questions I and 3 
are best answered in the last paragraph on page 2/)3. Question 2 is best answered on 
page 277, 




Judges the condition of a chemical system after it has been producing electricity. 

The student applies the rule that the production of electricity from chemical sys- 
tems implies the presence of chemical reactions. - 

Student Action: Responding negatively and in effect that a (chemical) reaction takes 
place as a chemical system produces electricity. 

Performance Check A: Kevin set up the chemical system shoAvn below. -He observed 
the system producing electricity for half an hour, He then studied the chemical sys- 
tem and reported that absolutely no changeii had occuged in the system. ^ 

1 . Is it true that there would be no changes? 

2. Explain your answer. 
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Remediation: (1) Have the student explain his answer. Probe for what he thinks is 
the source of the electricity. (2) Review pages 258 through 260 and page 264. 1(3) 
If the student lists a series of physical changes as his explanation, discussjhe relati(|n-^ 
ship of such physical changes to the chemical reaction which released the electricail 
energy. • . ^ 

Recognizes examples of work as defined operationally. 

The student classifies examples as involving or not involving work as defined opera- 
tionally by sci^tists. 



' Student Actioit- Selecting examples which involve- a force applied over a distance. 
A: b, c; d - ' ' . ^ ^ 

B: a, b, d . 

C: a, d, e ' r. 

«. - i> " . 

Performance Check A' Iggy has oper*ationally defined x^ork. Write on your answer 
sheet the letters of any of the items below which fit his ^Jefinition. 
^ a.' Thinking about the answers to this check'' ^ 4(| 

b. Dissolving ^ solid in a liquid 

c. RecOmbitiing particles in a chemical reaction ,\ ' 

d. Pushing a book across the desk . ^. 

e. Pushing against a solid wall ^ , 

Remediatiop: (1) Have the student review the Checkup on page 267. (2) Have him 
review Excursion 19-1. After he has stated the operational definition of work for 
you, have him redo the performance dheck. (3) If he fails to classify dissolving as 
work, have him review Figure 19-2, page 273. (4) Should the concept of forces 
holding particles together trouble the student, it is stated in the bottom paragraph 
of page 276, / - 

Explains the difference between input energy and outf)Ut energy. 

The student applies the concepts that energy can be converted from one form to 
anotherbut is never destroyed. 

Student Action: Responding negatively. and in effect that , since energy is not de- 
• stroyed, some energy must have been changed into another form. 

Performance Check A: Boy took his- go-cart battery to the garage to get if charged. 
He found oUt from the mechanic that it took^ore electrical energy to charge the 
\ battery than he could get back from it. ' 

1 . Was energy destroyed or used up in the charging process? 

2. Explain your answer. . ' 



/ , . . " •■ ■ 

ERIC ' /, 





Remediation: (Jl) Have the student reviey/ th? Checkup on page 267 and Excursion 
19-1 and Self-Evaluation 18-2. (2) Ask Jiim to suggest what other form the energy 
could take. If he cann<)t-anst|^er, tell hjim that the temperature of the liquid in the 
battery goes up. i . ' 



Recognizes where energy is stored in a reaction that releases heat. 

The student ap'plies the concepts of energy conservation and conversion. ^ 
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Student Action: Selecting **greater than" and explaining that the enefgy released as 
heatiiad been stored as chemical energy in the reactants. 

Performance Check A: Consider the following reaction. 
REACT ANTS PRODUCTS ^ 

/ ^ \/ ^ S 

lye + hydrochloric acid salt + water + heat energy released 

1 . From the information given, the chemical energy of the*reactants is (less 
than, equal to, or greater than) the chemical energy of the products. 

2. Explain your answer. ' ' . 

Remediation: (1 ) Check the student's answers to questions 3 and 4 of the Checkup 
on page 267. If need be, have him do Excursion 19-1'. (2) Heljp him fo see the chain 
of reascHiingthat the sum of the heat energy and the chemical energy of the products 
is equal to the chemical energy of the reactants and that therefore the chemical ener- 
gy of the products is less tJian the reactants. 




Decides what happens to energy during the dissolving process. 

The student applies the concepts of the conservation of energy, 

Student Action: Selecting tiie option to the effect that the energy has djhanged form. 
A: c ■ ■ ^ .y 

B: b ... 
C: a " 

Performance Check A: Roy noted that the temperature of a liquid dropped when a 
solid was dissolved in it. On ybur answer sheet, write the letter of the correct con- 
clusion about the energy in the system. 

a. The energy in the system had been used up and nojonger existed. 

b. The energy in the system had been destroyed. : 

c. The energy in the system had been changed ii^o another forn . 

d. Both a and c are coyect. ' . 
^ e. Both a arid b are correct. 

• < 

Remediation: (1) Refer the student to Excursion 19-1 and Self-Evaluation 18-2. 
(2) Then refer him to the paragraph at the top of page 273. 
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Recognizes the effect of dissolving, oh the amouix( of energy in a closed system^ 

Tlie sStlident applies t|ie concept that fenergy^can^ be converted -frofn one form to 
another. 

Student Action; Selecjyuiig the^dptioii wWch indi^ateMJiiat there is4io change in the 
amoiinl of energy p/dsent. * ' ' ^ ^ • • 

A, B, and C:^P(jiial\to [ ' , ■ ' ^ ^ . . ^ • / * 

PerfoilTiance Ch^c^ At In an insulated Styrofoam' cup, John dissolved 10 V of 
potassium nitnrte in ^20 ^ams of ;watt^r which* was at '24^C. The te'rjiperaturfe.of the 
final tolut-ion waS 2''^C. The ainouht^of energy present in the n^terials before, 
dissolving was j(less tiian, equal .to,vgreater' than) the enexgy p.restjnt in -the* 30 grams 
of matter after dissolving. * . ' ■ I ^ 

Remediation: ( I ) Find outSif tlje student grasps the fact that the insulated cup stops 
energy from Howing in or out. (2) Have tlte student reread page 273. Ask if tKe 
test tubes aiHl their contents could be considered as a system, the^ water as one sub-^ 
system, and the other chemicals ns another subsystem. See page 108. (3)Checlc to- 
sec if he uiiderstands the notion that if one subsystem 6T a system loses' energy to 
another subsystem of the system, the net result in the system is no change of energy. 




\ 



.Tests for and explains whether or not a reaction has occurred, 
ft ' ' ■ 

T^le student applies the oonqepts that when two substances are mixed and a color 
change is observed, a reaction ha^: occurred and that a rise in temperature indicates 
a combining of particles. ,^ . . • 



Regular Supplies: test tubes 
water 



plastic spoon 
d rapper 



Special Preparations: Make anhydrous ( uSO^ by heating blue CuSO^ uptil it turns 
white. Store it in a screw-cap jar labeled 09-Corc-I8. ' ^ 

Student Action: Responding (I) affirmatively, (2) that the particles combined, and 
(3nhat he knows because the temperatur,e increased. 

Performance Check A: Get the white copper sulfate in jar 09-Core-I8. Put enough 
of it into a t^st tube to cover the bottom. Hold the test tube so you Can feel the 
bottom, and acfd 10 drops of water slowly. 

L Did a chemical reaction occur? ' . ' 

2. Did the particles combine or did they separate? 

3. Mow can you tell? 

Remediationi- ( 1 ) Refer the student to^the bottom half of page 273 for a capsule 
summary. (2) Refer him to I'xcursiort I ^)-2 for an investigation of energy exchange 
in an endatliermic reaction. (3) If the student is unsure of how to tell if a reaction 
has occurred, refer hhn to lixcursion 6-2. 
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States the cause of a temperature incre/se as two solutions are combined. ' 

Tl)/e student classifies the combining of particles as^releasing energy. 

Student Action: Stating that in a solution the combining of particle^ to form a solid 
releases energy and is the cause of the temperature change, 

'i Performance Check A: Rhonda had a b^akcr.of bariutti chloride solution and a beaker 
of r^ulturic acid. Both splutioiis hacfS^ temperature of 28°C. When slie mixed them; 
a white solid formed and the temperature rose jto 30^. According to the partible 
model, what caused the temperature increase? ^ / 

Remediation: ( I ) Have the student review pages 275 through- 277 and Self-Evttlutftion 
1 9-^ . (2) Check Table 1 9-3 and be sure he showed an increase in both cases. (3) Have 
him do Bxcuoiion 19-2, Part A. 



Explains the teniperatiu^e drop that occurs when some solids dissolve. 

The student oipplies the concept that energy must be expended to overc<>me the 
force of electrical attraction between particles in a solid when the solid dissolves. 

H 

Student Action: Stating that when a solid dissolves, energy needed to overcome 
the electrical attraction befween the particles^of the solid. . ^ 

, ^ •■ * 7' 

Performance Check A: John dissolves some solid salt (NaCI) in water, and the tem- 
perature of1he water drops 3''r. According to your particle niodeK what causes a 
te'mperatu/e drop to occur when the NaCI dissolves? 

lediation: (I) Check the student's Table l')rl. Be sure that both hues show a 
[ative change in tempert^ture. * (3) Have the student do or review Hxcursion l^)-2. 
Part A. .(3) Have the stfident review pages 27 1 , 273, 276, and 277 and Self-Evaluation 
h>-l. ' . . 
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Recognizes what is required to^release energy from a compound. x 

The student applies the concept that a chemical reaction is required if the stored 
chemical energy of a c.ompound is to be converted into another form of energy. 

Student Action: Selecting the clioice which involves the concept of a chemical reae*- 



tion. 



A: c 
B: b 

C:,c 



Performance Check A: A lOg mass of calcium chloride contains a certain amount of 
stored energy in the form of chemical energy. How could you release some of this 
chemical energy? Select yow answer from the choices beldw. 

4. The 10^ mass can be powdered. ' • 

b. The 10 g mass call be-vaporized/ ^ • 

c. The 10 g m»ssrcan be reatfted to form'a different substaiKe. 

d. -No^^s of tHe above are correct. * 

e. All of thif above are correct . 

* • * • ■ t ' 

V . ■• ■ • , 

' X ■ ♦ 

Remediation: (DJHaye the student read the last paragraph on p^igp J?77. (2) Have 
him review X^hapter . 8 and tel^^you when in^that ch^ajpter chemical energy waji r^leasejl , 
; i^'heat energy, (3) Have hiqido Part B 'Q^l5?dcTlrsioii.il9-2,v .. . .. 



'1 Tells whafcauses ,a substance to release jtfsxhemicat.ent^rgYi > . ■ ^ ^. 
w . ' *^ 

. The student applies , the^ eoi^cept that the: stored cheniical energy- of a particular. / 
o mass of matter can be cHaa^ed during V chemical reactioli . . . ' - > 

* * -iStttdent Acljon: Respoh^ting in effect that the chemical ^c.n^rgy of a compound is 
. ' ; phang^^ wl^en it undergoes a chemical reaction (change), ' ' , v'* ' . 

Performance Check A: ATP is a- cginpound found ir) yoilj^bodyr |t contains a great 

* • * 'deal of chemical energy . What causes ATP or any cpmpound to^^ive'up itfi-chijmical 

* "energy?* * « • ' • ^ :.\ 

• , Remediation:* See the Remediation for objeclive 09"Core-19. \ . ■ > V ^ ; 




..jMIxes dahgerous liquids. ^ 

TKeWudent chooses to protect his eyQs when mixing dang^jrous lic^uiUs. 



Regurar Supplies: Salety glasses . 



Special Prepa'ratiijns^'.The two jars contain. sub^^ plain water in place;. ... s 

of the sulfuric acid-'ahd water Hnted^ink with red food Coloring* in place of, pink, 
- Winkles solution. Label the two jars "Sulfuric Acid 09<:pre*-'23''^and ^'Witikler Sblu- - 
tio^h 09<JarjI?r23/'' i^jspectixely,.^ put them in^a box labeled OQ^'orcrHi . . . - 




Studenlj^Actipn: Putting on safety glasses bfffgrej^ii>;ing\the ^actant?>: ' * 



Pdrformance^heck A: In the. n^^xf chapterr you Nvill be . using dangerou?> v 
S Jijltiids Wonkier solution arid conceritraled sultufic ^cid v^ Assume thi^ t^' jars found 
in box-i)9/^^^^^^ liquids. Gather thc iftftferi^ilg nece^^^ 

5 drops of the adid vvitfi j 0 tiTl of Wiqklef soUilion. A,s]k youf (biicher to observe ^ou J 
.\/'Mix.thc liquids and report your ohsei^^ ' . . ; • ^. -^V / 



Off: 3 
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. ^.-v-^'; ■ '^A?-- ■■'V... . \ 

Ir ■ -'.V . y.Z- ■■•■•^ 'v', '..-vv • ■■■ (j • . 

•I^emecilatioit: The- 8t«jcie.nt m^y qhf«se t<)j..use molasses for a variety of reason*:. 

•/you/vthe^adrnimjtra'toi/or^^ use, or the student may see a 

Ijeed f6i: thenv fiy^'^iiS'OWnVr^^^^^ notices you maTlrave-^veit. 

about w/aring safety gla^jcs. '^Pa^^:T:^4 of ifjie '^Sc^r'^^'dition of the text has a 
lift-,pf sai'ely rules'that mi^Ut weil be diilplaye.cj, It co^4 beixat the student has for- 
gotten the isHfety glasses 6r;}is careless about' SJiearihg-^heni. Point these things out- 



now,; ■ ■ • . . . ■• • A t 



0 ■■■■ ■ 



States what to Cjlo if chtjraicals afiJ spilled.^n ' ' ■ „ 

The studenJ^.recaliSr.tlie procedure^ jo follovv/wheq a dattge^-ous or ari-,unknown ehein- 
■ ical has? been spilled [on a peTson. / . • ■'•:'{ ."iv. 



1^, 



. Student Action: Stating at le'ijwt tw6'of the Vbllowihjg procecftites: ( 1) rinse the area: 
with plenty of water, (2j cairthe teacher, aiidr (3) show or tell-the teacher what the 
chemical was^ if possible*. V - 

*. ■' ■ ' .-4' •■■ 

Performance Check A: In'the next. chapter you-'will be working with Winkler solu- 
tions and coiicentrated sulfuric acid. Thyse are very dangerous chelhic^ls; List 
thfec things that shmild ,bc done if one of these solutions is spilled oh siomeone. 

Remediation: Refer the student to, the safety notes on pages 4 and 14 of the text 
and to any special notices that you have placed in^thc room. Part E of the front 
matter iti the Teacher's'Edition of Probing the Natural Worldf2 has many notes and 
suggestions related' to safety. Many states require a review of safety procedures with 
your students. Whether this is a law in your state or not, if is a sensible practice; 



Explains why a battery must be charged. 

Tlie student applies the concept of energy input and output to a battery system. 

Student Action: Res tyndin}^ that energy must be put into a system before energy, 
can be obtained from it. 

Performance Check A: In H)*cursion 18-1, you were to assemble a lead chemical cell. 
After it was assembled, it couldn't give off electrical energy to light the bulb. It had 
to be charged first, ^^ly didn't the system give off energy until it was charged? 

Remediation: (1) Have the student review pages 256 through 258. Emphasize the 
input energy. (2) Have him review Self-Evaluation 18-4. (3) If the stu(Jent is con- 
fused by the Zn-K;^Cr207 system (page 25^>). remind hiiti that such systems have 
energy already stored in them and that once they have released all that stored chem- 
ical energy as electrical energy, they have to be recharged or replaced. 



Tells how to determine where zinc goes in a Zn-K2Cr207 <^ell. 

Tlie student generates a procedure for identifying where the zinc "which disappears 
lrom4lie 7.inc*stnp in a chemical cell goes. 



r 



. Student Action: Desijniiiga procedure in Excursion 18-2 and successfully defending 
or nu)difyiiig il. , 

Teacher's Note: Carrying out the procedure successfidly is not a criterioh Ibrihis 
objective. • 

See page 5()2 in the Teacher's liditiyn of the Level 11 textbook lor help in discussing 
IIr* sludenl's plans witli, hini. 

Performance Check A: Show your leachei the procedure you developed for Hxcur- 
sion lS-2.' Your task is to defend what you did or to make a satisfactory change in 
any' jvart of it that your teacher objects to. ^ 

Remediation: ( I )Have the student check Table 8-4, page 125, and hypothesize what 
happens to the solid zinc in the test tube. (2) Have him state what happens to the 
mass of the solid /inc. (3) Have him do Ivxcursion 8-2 to see that the zinc is in 
solution after the reaction and this accounts for its disappearing as a solid. (4) Since 
he can't evaporate the solution because of its corrosive nature, remind him to check 
other variables. in the situation that change, such as color and texture. Let him 
* identify the operant variable. 



(iives examples of specified energy conversions. 

Ihc student applies the conccf^t ol energy conversron to everyday situations. 

Student Action: Stating exahiples^.|or tour ol the six inversions in whicji the 
specified energy conversion occurs, correctly in at least three of the four atses. 

^ ^ : 

Performance Check A: Below is a list o[ energy conversions. Choose any four of 
them. Write the numbers of your four selected energy conversions on your paper, 
iind tlien cite an exam[)le aftei each. 
• I . Mectrical to sound 
2. I lectrjcal to chemical 

I'lectrical to mechanical (motion) ^ 
4. ( hemical to lighj 

Cheniical to electrical 
(>. Motion energy to heat 

Remediation: *( I ) Review the 'excursion. (2) Cite exa!!if)les of each of the energy 
conversions oji page 277, 

\ I-^w-,-^,, ' , . . ■ ■ ■ ' ' ' ■' ' ■ 

■ L - . ■ - _ - ! - . , • ' . . . . r 

Ke.cogni/es whether a reaction is endothermic or exothermic. 

• I he student classifies reactions as being eitfier endothermic or exothermic. 

Student Action: Stating that those reactions in wliicli the temperature xlrops are 
endothermic and that (hose in which the temperature rises are exothermic. 
A: I . exotlicrnnc. 2. endothernuc. .V endothermic, 4. exothermic 
B: I. endothermic, 2. exothermic, endothermic. 4, exothertnic 
C: I . endollicrmic, t. exotlieruiic, }. exothermic. 4. endothermic. 
O ' • . * ^ ^ • 
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Performance CheQk'Al,: Kathy inade; jtjte fouil-splutiotis shown in the chart below. 
On your answer sheet, state'tffter the numbet Of each\reaction whether it is eiido- 
thermic or exothermic."- 



' REACTION 


— ^ . — . — mm- — • — 

- SOLID ADDED 
TO WATER 


WATER TEMP, 
(in °C) - . 


SOLUTION TEMP, 
(in "^O 


I 


KOH. 


22 


28 ^ 


2 


NaCl 


24 


'23 


3 


NaN03 


23 


21 ' • 


4 


LiCl 


25 ' 


. 27 



Remediation: (1) Have the student reread the top paragraph on page 570 and the 
last paragraph on page 572. (2) Have him (ittrect his answer and do an alternate 
performance check for this objective. 
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Explains the energy processes involved in dissolving^an ionic solid. 

The studennipplies the concepts of opposing energy processes involved in dissolving 
ionic solids with a corresponding temperature change in the water. 

Student Action: Seating that the breaking apart of ions is an endothcrmic process; 
that their combining with water molecules is an exothermic process; that if the 
endothermic process is greater, the solution temperature drops, and that if theexb- 
thermic reaction is greater, the temperature rises. . ^ 

A: 2. The endothcrmic process is greater, 

B: 2. The exothermic process is greater. 

C: ' 2. The endoth|pmiic process is greater. 

Performance Check A: When a solid like NH^CI, which is made up of ions, dissolves 
in water, two processes occur Which involve energy. ^ 

1 . Name the two processes and tell what is occurring in each, 

2. The temperature of the water drops 2 degrees during 4he dissolving 
process. Which of the two processes mentioned in question 1 involves the 
greater amount of energy in this instance? 

\ 

Remediation: (I) Review Part A of Excursion 19-2. (2) Review pages 267 through 
270 and the top of page 273. (3) Have the student explain in his own words the 
tempeijalure drpp on page 270. \ 

' A 

' ri^ ' — : ^ ^ 
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' Chapters 20 and 21 ^Performance Check 

Excursions 21-1 and 21-2 Summary Table 



Objective Number 


Objective 6escription ^ ^ . 


10-Core-1 


Selects the correct procedure for-preparing glassware for keeping fish 


10-Core-2 


Describes the procedure for determining the amount of oxygen in a sample 
u . ■ 


10-Core-3 


TeRs what information is needed to write an operational definition 


10-CQre-4 


Gives an operational definition iox'dissolved oxygen 


10-Core-5 


Explains why lids are to be kept on jars when studying ICR's 


10Core-6 


♦ 

Niames and explains the function of a sample not subjected to the experimental variable 


10-Core-7 ^ 


* States the change with time in reactant-product levels . 


10-Core-8 


Recognizes the nature of solutions 


= 10 Core 9 


Uses the relationship between increasing concentration of organisms and reaction rate^ 

: • ■ : -J 


10-Core-10 . 


Proposes a reason that fish should be subjected to gradual temperature changes ' 


10 Core- 11 


Describes the relationship between reaction rates and temperature 


10-Core-12 


Selects evidences that chemical reactions occur^in living things * 


10-Core-13 


States the effect the source has on a chemical substance 


10-CQre-14 


Predicts"what will happen to the reactants in a chemical reaction 


10-Core-15 


States whether reactants can react in other than definite numbers 


10-Core-16 


Recognizes what happens to particles of reactants in a chemical reaction 

•V , .... - • ■ 


10-CQre-17 " . 


Selects the^relationship between experimental results qtuJ scientific models or conclusions 

• 


10-Core-18 


Recognizes the source of the heat that keeps the human body temperature constant 





Materiak 


Observer 


•a * 




5 
I 


3 -1- Minutes 


Basal 


Math 


Reading 


Concept 
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1 
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Objective Number 


Objective Description 

' ' X ' ' ■ 


10Exc2M-1 


> Recognizes burning as a test for oxygen 


10-Exc 21-2-1 


Plots points, dr'aws a best-fit line, and reads a graph / 


01 Core-24 thru 28 R 


(Student's responsibilities) / 

> 


'04-Core-r3R 


Selects the characteristics of scientific models 


04-Core-14R 


Recognizes the limitations of model acceptance 


04-Core-29R 


Explains the relationship between the elements in the reactants and the products 


07-Core-8R 


1 . ■ 
States the effect of concentration on reaction rate 


07 Core 13R 


Explains the effect of temperature increase on reaction rate 


09-Core-5R 


Tells whether or not new atoms are formed during a chemical reaction - 


09-Core 6R 


Liits observations that indicate s change in the chemical energy of a system 


09-Core-23R 


Mixes dangerous liquids 


69^Core-24R 


States what to do if chemicals are spilled on someone 
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Selects the correct procedure for preparing glassware'for keeping fish. 

Tlie student a pplies the concept of the proper way to clean glassware in which fish 
are to be put. 

Student Action: Selecting the procedure stating that the glassware is washed with 
tap water and then with distilled water and cxpfaining that the other procedures may 
leave contamination. . * 

A: lid 
B: Larry 
C: Tony 

Performance Check A: Preparing for their experiments with ICR's and yeast beasts, 
three students did the following: 

John washed all his glassware with soapy water. He did not rinse them, but he dried 
them carefully with paper towels. 

Sam used the glassware right off the shelf. 

Ed washed the glassware with tap water and then with distilled water. 

1. Which student used the best prodedure? 

2. What is wrong with both of the other procedures? 

Remediation: Refer the student to the Safety Note o\i page 285. 



lO 
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Describes the procedure tor determining the amount of oxygen in a sample. 

The student applies the procedure that the relative amounts of oxygen in several 
samplesof water are determined by comparing the total number of drops of NaiS-jOi 

A» A» 

u.sed in the Winkler test. 

Student Action: Stating that, he would keep track of the number of drops of 
Na^S^O-^ added to each' sample and that the sample which required the most 
Na*)S iO:{ to remove the color would contain the most dissolved oxygen. 

Performance Check A: Suppose you were given thred water samples and were asked 
which sample contained the most dissolved oxygen.. You would add Winkler solu- 
tions //I and /y2, starch and Na2S2P3. * ' 

1. What data would you collect? 

2. How would the data tell you which sample contained the most oxygen? 

Remediation: (1) Have the student turn to Chapters 20 and 21 to find out what 
dataJiie coHCCted in order to determine the relative amounts of oxygen in different 
water samples. (2) Have him review Selt-Evaluatjons 20-2, 20-4, and 20-11. (3) 
should he not be able to revise his response to the check after doing ^steps ( 1 ) and 
(2), refer him t1> question 20-12 and. the three subsequent paragraphs. ^ 



77 



Tells what information.is/heeded to write an operational definition. ' 
The student jecalls the definition of operational definition. 

Student Action: Stating that it is necessary to know how to detect oxygen to be 
able to v^rite an operational definition for oxygen. 

I 

Performance Check A: You have been studying reactions involving oxygen. What' 
would you need to know about a substance like oxygen to write an operational 
definition for it? 

Remediation: Have the student review the first three paragraphs on page 31, 
Gives an operational definition for dissolved oxygen. 



lO 




3 



The student applies the concept of an operational definition and that dissolved 
oxygen is detected in a solution by the Winkler test, 

Student Action: Respondin g with an operational definition that includes the proper 



io 

Core 

use ot the following substances - Winkler solutions //I and ^2, H2SO4, starch, M 
and Na-)S-)03 to detect dissolved oxygen. The student may include the notion 
of keeping track of the amount of Na2S203 used. . . 

Performance Check A: Open your book to Chapter 20 and use it to help you write 
a;i operational definition for dissolved oxygen. 

Remediation: (i) Check the 'student's knowledge of what an operational definition 

is. Jf he is Unsure, liave him review the first three paragraphs on page 31 and try .. 

agaV (2) If he still has difficulty, refer him to pages 282 through 285. and explain - 

to Inm how the Winkler test fits the definition of an operational definition for/. - . 

dissolved oxygen. (3) Review with the studentiiis response and the model response ' ~ 

to Self-Evaluation 2()t2. i 



Explains why Ijds are to be kept on jars when studying ICR's. 

The student generates an explanation for putting lids onto the jars in which'those 
reactions w^re" nmThat used up oxygen (O2) and released carbon dioxide '(CO2)." 

. ■ \ ■ 

Student Action: Stafinjj_fliat the lids were put ontojats-to insyre that the variables - 
the pmounts of O^^r COj were altered only by^.the reactions4n the fish and not 
by gas transferred into or from the water,. ^ . 

Performance Check A: In ( hapters 20 and 21 < you studied ICK's and their reaction 
with o^gen to produce cor5bn dioxide. In each itctivity you were told to use jars, 
and t(rcap them tightly. Before this you have used beakers. What is there «bout. 
capping the jars that was important to your acti\jPy? 





6 
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Remediation: (1) Ask the student what it is about O2 and CO2 that is being studied 
in Chapters -20 and 21. (2) Gheck to see if, the student realizes why he was asked 
questions 20-20 through 20-22. (3) Does he'know there are other CO2 producers in 
the classroom besides the fish? (4) Check to see if he knows 02'''and CO^ dissolve, 
into water. (5) Have him review his answer to the performance chetk and improve it. 
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Names* and 
variable . 



explains the function of a sample not subjected to the experimental , 



The student applies the concepts of what a control is and what it does. ^ " 

Stutlent^ Action: Responding with the term cdntrol and stating , in effect, that a 
control must be run with an experiment to rule out effects specific to the time of the 
trial, • ^ 

Performance Check A: YestenJay, Bob used a procedure identicaWto that used in 
jar 2 below. He found that it took 30 dfops of Na2S203 to remove the color from a 
mixture of 2 drops of H2O2, 100 ml of water, Winkler solutions, H2SO4, and starcfi 
which he had just made. Today, he did the following, using jars 1 and 2. 



I, 

2, 
3. 
4, 

5. 



Jar 1 

Put in J 00 ml water. 
Addpd 2 drops H2O2. 



Added 3 ICR's, and capped the jar. 
Waited 1 2 minutes. 
Removed the ICRV ' 

6. Added Winkler solutions and H2SO4. 

7. Added 4 drops of Na2S203. 

8. Added 1 drop of starch solution. 

Added 8 drops of Na2S203 to remove color. 



Jar 2 

1. Putin 100 ml water. 

2. Added 2 drops H2O2. 

3. Added nothing, but capped the jar. 

4. Waited 12 minutes. 

5. Removed nothing. 

6. Added Winkler solutions and H2SO4: 

7. AddedS drops of Na2&203. 

8. Added 1 drop of starch solution. 

9. Added 22<c|rops of Na2S203 to revmove color. 
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1 . What term describes jar 2 as it is used by Bob today in this activity? 

2. Since Bob recorded his results yesterday for the procedure used in jar 2, 
why did he have to do the same reaction today as^ part of this activity? 

Renfiediation: (1) Have the student do the Checkup on page 47 and Excursion 4-1, 
Part D. (2) Have him check pages 286 and 287 and then explain why the control was 
necessary. (3) Have him quickly review Activities 6-12 and 6-13, as well as questions 
6-21 and 6-22. Then have him re check his answer to Self-Evalilation t3~12. 

States the change with time in r^actant-product levels. 

The student applies the concept that the longer an organism is in contact wilh a given 
environment, the more reactants it will use up for its survival an^l the more products 
will be formed. / 



Student Action: Specifying the sample in which the oxygen level will be lower and 
the carbon dioxide will be higher and stating that, until the oxygen suppy is exhaust- 
ed, the oxygeh level trill drop and the carbon dioxide level will rise in a sealed eijiviron- 
ment in contact witn theji^ing (nonphotosynthesizing) organisms. 
A: 1 . Gary's, 2. Gary's 

B: l.B,2. B , ^ 
C: l.Y,2. Y 

\ 

Performance Check A: John and Gary each took a jar into which they put two ICR's 
with 100 ml of water (H2O) and 3 drops of hydrogen peroxide (H2O2). After ten 
minutes, John took , the ICR's out of his jar. Gary forgot to watch the clock and re- 
moved his ICR's from the. water after 1 8 minutes. They tested the. water for amounts 
of oxygen and carbdn dioxide. 

1 . Whose, if either, sample will contain less oxygen? 

2. Whose, if either, sample will contain more carbon dioxide? 

3. Explain why you answered as you did. 

• . 
Remediation: ( 1 ) Have the student briefly review pages 286 through 291 , beginning 
wiXh Activity 20-7, and then try again to answer the performance check. (2) If the 
notion of time as a variable bothers the student, have him read the top paragraph on 
page 95 and identify ttie variable being controlled by the dir.ectionvS. Then have him 
show other examples in which time is an important variable. 



7 



Recognizes the nature of solutions, 
The student applies the concept that solutions are homogeneous mixtures 



10 

Student Action: Responding affirmatively and in effect that if a sample of a' solution f ^^ITC^ 
contains a specific~siibstance, then the rest of the solution also contains the substance ^^'^^I 
because solutions are the same throughout. ^ ' 

Performance Check A: Daisy had a gallon of pond water. She tested a sample of it, 
using the Winkler test, and found that the water contained oxygen. Daisy said she 
was not sure if the rest of the water contained oxygen because she had tested only a ^ ' 



small sample. 

1 . Poe,s the rest of the water contain oxygen? , 

2. Explain your answer. 

Remediation: (1) This point is strongly implied at the bottom of page 74, on all of 
page 75, and at the top of page 76. (2) After the student has reviewed the pages . 
above, have him review or redo Self-Evaluation 20-3 and Excursion 6-1 . 

Uses the' relationship between increasing concentration of organisms and reaction 
rate. * 

i / . ■ . ' ■ 

The student applies the relationship between reaction rates and concentration. 
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Student Action: Stating in effect that the rates at which oxygen is used up and car- 
bo,n dioxide is produced will increase because in a reaction an increase in the doncen- 
tration of organisms, like an increase in any other reactant, increases the rate at which 
the reactants .are used up and, the products are .produced. 

Performance Check A: Suppose that the U.S. puts a space station with a staff of 
four people into orbit around the earth. The next year, the station's staff is increased 
to six people. '- ' 

1. What will this increase in concentration of people do to the rate at which 
oxygen is used up? ' 

2. What will.it do to the rate at which carbon dioxide is produced? 

3. Why? 

Remediation: (1) Have the student review pages 294, through 298 and check his 
answers to questions 21-2 through 21-5 and 21-7 atid SeJf-Evaluations 20-5 5nd21-l. 
(2) Have the student explain why the two jars were different. (3) Did the student 
check the "Demonstrated" column for statement 2 on page 303? Have him explain 
why he did hot if he didn't or why he checked it there and missed the idea here. 

Propose? a reason that fish should be subjected to gradual temperature changes. 

The student generates the concept that many living organisms are sensitive to sudden 
changes in temperature. 

' ^ ■■ m ■ 

Student Action: Responding that a sudden clwnge in temperature will be harmful to 
the fish ai^d may cause their death. 

Performai^ce Check A: Review Activities 21-8 and 21-9, in whii;h you studied the 
effect of temperature on the reaction rates in the ICR's. The temperature was drop- 
ping slowly throughout the 20 minutes that the ICR's in ajar were in the ice water. 
Why not chill the distilled Water before putting the ICR's into it so that the fish 
would be in cold water the entire 20 minutes? . 

Remediation: (1) Remind the student that many chemical reactions occur cpritinu- 
ally in fish as they do in all living organisms. (See page 304.) (2) A sudden drop in 
temperature will lower the rate of all of these reactions. (See Chapter 14.) (3) The 
product of one reaction may be a reactant for a second reaction, (4) With a reduced 
amount, of product from the first reaction, the second reaction might not be able to 
occur, which can bring the chain of chemical reactions to a halt, causing death. 
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Describes the relationship between reaction rates and temperature. 

.* 

The student applies the concept that reaction rates vary with temperature. 

Student Action: Predicting that the animal \Vould haVe to breathe tnore often in 
warmer water and stating that the rates at which it consumes oxygen and produces 
carbon dioxide (its reactions) are increased. . ' 
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Performance Check A: In Rainbow Lake, the water temperature m the early spring 1 1 

may be 2°C. In the summer, it warms wp to 24*C. ' 'M I 

1. What eff^fct, if any, would this warming of the water have on how oft^n I ■ 

frogs must surface to take in new oxygen and release carbon dioxide? ^ 

2. Explain your answer in terms of reaction rates. . 

Remediation: (1) Have. the stutient look over pages 299"through 302. (2) Check his* 
answers to questions 21-16, 21-19, and 21-21 and Self-Evaluations 21-2 and 21-3. 
Have him explain his answers. (3) This point is summarized in statements 3 and 4 on 

* <r ■ . 0 "... 

page 303. . ' ' 



Selects evidences that chemical reactions occur in living things. 

The student c lassifies four effects as evidences that c;hemical reactions occur in Uving 
things. "... 

Student Action: Selecting whichever four of the following appear as evidence that 
chemical reactions occur in living things: (1) some materials (reactants) are us^d up, 
(2) new materials (products) are formed, (3) concentrations are altered, (4) tempera- 
tures oi living things alter the rate of new material formation, and (.5) stomach acid 
is neutralized in definite quantities, as are other acids. • 
• A, B, and.C: e(ora,b,c, andd) ■ 

Performance Check A: Select all of the following things which are evidences that 
chemical reactions take place in living things. 

a. Some materials (reactants) aro used up. ^, , 

b. Temperatures of living things alter the rate Of new material formation. 

c. New materials (products) are formed. 

d. Stomach acid is neutralized iti definite quantities, as are other acids. 

e. All of the above a^ correct. 

Remediation: Have the student review Chapters 17, 20, and 21 and identify activi- 
ties which illustrate each of the evidences stated above. - 




States tlw effect the source has on a chemical subst^e. 

The student applies the concept that the properties of a chemical substance are inde- 
pendent of tile source of the compound. 

Student Action: -Disagreeing with the position that the samples of a substance from 
living and nonliving sources can be distinguished and stating as a reaspn that a chem- 
ical substance is the same whether it is produced, by a living of a nonliving system. 



lO 




13 



ERJC 



82 



.. .4 



lO 



. . . . ^. ■■■V ■■ • . ■„ • . ., 

■ • . ' ■ , • .. ; '. ; , . ■ • ', , , . • 

Performance ^hepk. A; Two root beer^nanufactyrers put carbon dioxide (GO2) into 
their' root beer. '6ne''compariy 's GO^ wi^s made'' by reacting HCl an4'' limestone.: The 
othei; oae cfeim^d that, -his" product was JiJ^tter because ^^^^ 
.. ",. ; living sys^m jfetist anil sugar. He fiirthef claimed that becaii^ his'COg came from • 
.' ' . a living system Jt reacted diflerehtly and could ^-b^ - , '■\ 

' .•■ ■ l...I)o.>fo.u agree or disagree? • ; ' . •. 

2! Why? •■ ,. , ^. • :"■ 

ftemediation: :([) CH^jjk -the student's und)erstanding of am operational definition-. ' 
^ of a chemical substarice - it identifiers one anjl only bnje substance. If necessary; 
' V have him revieV page 3r. (2) Check to see if the student realizesihat he. used thk 
same opet^dtional definition for, C02 iK Chapter 3 and in Chapter i20/testi 
from nonliving material in one case and from living materia4 in the 9lter. Help him 
* to' see; what- this means. Q) Take note of the summ<iry for Chaj 

\ fhrough'.305. an^fof Self-^^^ " ,. 



^MT H( 




jPre*ctS w,hat"^vill happen to. the reacftants^ "' \^ 

• • , .' ' \ . ' ^ 

..The student applies thg concept th^tithe reactants are consumed during a chemicaP. 
reaction* . ♦ . . . ■ ' ., '• . 
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Student Aictjon: Predicting that the amount^jof fuel will decrease because it is a re- 
*actai#t in an ©ngoing chemical reaction. 

^ • - r :* Pertormance Check A: Dr. A.R. Plain said that a chemical reaction between the react- 
• ants" kerosene and oxygen makes the jets on airplanes work. < . . . - 

- ' - 1- .From what you know about reac|atrts, in "a reaction, predict what should . 
• • ■ ■ happen to the , amount of Jcerosent^carried by tlie plane as it flies from 
,| , Spokatjc to Atlanta. . " 

• 2.*- Why does this; happen? • — Ui. 

■ ■ ' ■ ' . ■¥ ■ ; ^ • ' . ■ • 

' Remecl^at^on^ (1) Ask the studpnf to review Chaptef 7 and explain why one of the " 
# - readants was always left over'. (2) Have the student ex;)lain"how method 3 on page 
193 acts as a way to find the rate of a reaction, or (3)^6 him read method 3 on 
, page 1 93 and then find iln example of tl^ use of this method in Chapter O. 
<Jw I . , , 1 ' — J '. — . •- - . . _ . 



• State's whether redctant« can react in other than definite numbers. 

Thf\student. applies the concept that whcn.chemiealH react, they dq so in definite 
numbers (ratios) ajid wllen all the particles have reacted, the reaction stops. 

jf 'Stuilent Action: Statjng that he disagrees with the position that a fi^ed amount of a • 
reactant will reaft with varying amounts of another reactant because reactants react ' . 
in definite numbers '(ratios). ' , 




r ■ ^ . , • ■ • 

« il 

9 



83,. 



■ ■'k 

1>erbrmance Chefck A: You used Na2S2Q3%Tmd out ho\\; much oxygen was pres- 
ent in the water. Jake thinlcs that io'tj^f^re^y^er samples the same amount of 
oxygen could react differently so that differeni'^anipunts of Na2S203 would have 
been required to ren;iovc tlyj color. 

r. Do you agree or disagree? * 

2. Why?. * ^ - 

Remediatlont (1) Have the student review pages 241 through 246. (2) B 
niled in Table 17-2. ' (3) Then ask hini4f he agreed with.the position stat^ 
did he make t^le predictions in Table 17-2? (4) If you st'i|l feel the studeij 
help, have him revie\y Chapter 7, and Chapter 8, if necessary, wherethis 
developed. 




Recognizes what happens to particles of react<^nts in a chemical reaction: 

The student applies the concept that in a chemical reaction the particles arc recom-. 
bined in different ways. " " 

Student Ac^on: Citing the lowered oxygen level and the increased carbon dioxide 
leve'l (a.c(W)ination of O2 and C) in the water as evidences of a chemical reactioii 
and stating that if the fish simply absorbed the oxygen, there would be a lowered 
oxygen level but the carbon dioxide level would remain unchanged. ; • 

Performance Check A: You found Jlhat your ICR removed oxygen from the water. 
There are two possible reason<i that this happened. Either ICR s only absorb and 
store oxygen or ICR's involve the oxygen that they absorb in a reaction. 

1. State any evidence from the activities that you havt? done in class that 
. would help you decide which happened. J 

2. How ddes the evidence help you choose? . 

Remediation; (1) Check to see if the student knows how to tell if a chemical reac- 
tion has taken "pla^e. See Hxcunsibn 6-2 on page .1 13 aiid method^ on page 193. 
(2) If the student has mastered ( I ), check his responses in Table 21-2. <3) Have him 
reanswer the performance check. 
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Selects the relationship between experimentaJ results an^l scieirtilic models or con- 
clusions. * ^ 

• \ 

The student applies the concept that the results of scientilic activijj^^ support mod 

els, but they dcTnoTprpve thmn. ^ ^ "^^V*- — — ' 

* ♦ 

Studen| Action: .Selecting the entry which implies t.hat experimeutal results provide 
support for models. ., ' 

, A: a •• 
• ' B: h . - . ' • ^ • 
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Perfot^itiance Check A: Which ' of the following is* the best statement fitting ho& ' 
your model for chemical reactions and the results of your activities with the fish? 

a. They suggest that reactions take place inside of fish as they do in beakers 
ifivolving^pnly nonliving systems! 

b. They d^fmitely show that chemical reactions take place inside the fish as 
they do in beakers involving nonliving systems, 

^ c. They prove that your model must Ipe true, ^ - ^ ^ 

d. They establish proof that chemical reactions do not occur inside of fish 
as they do in beakers involving only nonliving things, 

e. b and c ' , ' 
» ■ * * " 

Remediation :> ( 1 ) Review the paragraphs follOwuig question '6-40. (2) Review 'The' \ 
Model So Far" on pages 104 and 105. * 




Recognizes the source of the heat that keeps the humanbpdj^temperature constant. 

The student geni^rat es the concept that heat-releasing chemical reactions occur with- 
ui the body, > . • , 

Student Action: Responding that chemical reactions which release heat are the 
source of the energy that kn^eps-thc human body temperature constant, 

' Performance Check A: John todk his temperature and found that it was 37,"^, He 
went outside for four hours. During that time he built a snow fort an'd had a snow- 
ball figlit. As soon as he went into the house, he took hisytemperature again. It wa^ 
still Certain processes convert the energy in food into he^t that keeps human 

body temperature at ST^'C, What are these processes called? , 

Remediation: (I) This problem requires that the student combific the notiornhat 
chemical reactions can fie heat^rclea|ing (see page 277;) and the notion that chemical 
reactions take place -in himself (a living organisrt), (2) If he is hesitant about the 
-latter, remind him of his intaJ:e of 02.and output of CO2 and fjnd out how he ex- 
plains thi{;, (3) Have the student review his response to Siif-livalwation 20-8. 



Recogni/xs burning as a test for oxygen. 

The student a£Plies the concept that substances burn longest in those containers that 
have the most oxygen, I ^ ^ ^ 

Student Action: Responding H) the effect that he would invert each container over a 
burning candle and measure the amount of time it took for each candle to go out. 
The longer it took, the more oxVgcn in the lti2J^tainer, 

PerfOrmanc^Check A: An environmental survey team has four sample jars of equal 
size filled with air from four, cities New York, Indianapolis, Denver, and New 
Orleans. Suppose thcte are no Winkler solutions available. How can you nncl put 
.which jar of air contains the most oxygen? 




Remediation: Check the student's response to questions 2, 5, 6, 7, and 13 ni the 
excursion. Have liini review the experiment and redo the pertorniance chepjk with 
his book open . 



IMots points, draws a hcst-itt Irne, s 



and reads a graph. 

The student applies tlie process of plotting data on" prelabeled set of axes, drawing 
the line of bcsVfit'.lind reading and interpreting the g)^. 

Special Preparations: Prepare a labeled grid or duplicate the appropriate labeled grid 
from the end of Part 2 of the Performance Assessment' Resources. 

■ . / ■ 

.1 Studerit Action: PJptUUii the points, dniwji^ a smooth line of best fit, and labeling . 
the lowest levels at which each species of fish can exist, correcUy for at least two of 
the three given species. ' , . 

A, B,andC: 




OXYGEN (in mg/l) 
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Performance Che(^ A: Get a piece of graph paper from your teacher, and label it as 
shown on the grid below. On your grid, graph thfe data found below about La'ke Elba- 
Then for each kind <4 fish listed, place an X on the graph at tlie lowest depth fiX 
which it could survive. Beside the X, write the name of the ffsh. 



1)KSS©LVED OXYGEN IN LAKE ELBA 


DEPTH (in ni) 

~~T^. ^ 


OXYGEN (ip mg/liter) 


0 




■■ 2 










' - 5.2 


8 


,2.2 


10 


1.5 


12 


.1.2 


14 


0.8 


16 ' 


0.5 


1« 


0^5 . 







LOWEST CONCENTRATION OF DISSOLVED OXYGEN 
AT WHICH FISH CAN SURVIVI- FOK 24 HOURS 


. TYPE OF FISH 
(./ • 


DISSOLVEI7X1XYGEN ' ' 
(in nig/1) 


Pike 


6.2 ' ■ 


Sunfish 


4.0 . " ' 






Bullhead 





20 
18 
16 

'0*14 

10 
8 



X 



a. 

Hi 

Q 6 



4 

2 

0 
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1 



























10 



12 



2 4 6 8 
OXYGEN (inmg/l) 

Remediation: (1) Have t^e student cxpkiin the titles and meaning of the data for 
both tables to be sure ho understands the information ^iven hin]. (2) Have liim ex- 
plain how he plotted the data. If he has problems plotting points or drawing the 
best-fit line, refer him to lixcursion 7-1 on pages 425 through 430. (3) If his trouble 
is interpolation, have him answer questions 7, 8, and ^^on pages 432 and 433, 



/ 



ERIC 



67 



Chapters 22 thru 24 Performance Check 



Excursions 22-1 thru 24:1 > Summary Table 



Objective Number 


Objective Description 


ir-Core-1 \ 


Orders solutions , of vafying GoncentPations of glucose ' ' . 


11-Core-2 


Orders. solutions according to glucose concentration 


1 1 -Core 3 " ^ 


Selects the source of an element in a chemicahreaction 


1 1 Core 4 


Predicts the number of yeast beasts in a drop from the number in a known fraction of a drop 


11 -Core 5 ' 


Tells why reactions occur faster with ground-up yeast 

n--^- ^ ^ , . ^ 1. ' f 


1 1 -Core-6 


Recognizes the effect of the conservation of mass on the nature of reactions in living systems 

_1 . ^ _! ^ ^ ^ • ^ % 


• Tr-_ ' 

11 Core 7 


Recggnizes tlie source of catalysts in the reactions of living o;"gar1isms 

■ ■ t ' — • — . — < - ' . 


11 Core 8 
-^4— 


Recognizes the effect of catalysts in living systems 


1 1 Core 9 


' ^ — ^ — ^ ^ ^ " ' '1 

Decides wfifether a living system's catalysts will^also work outside of it 


11^Qre-10 


Recognizes whether or not human beings contain catalysts 


11 -Core 11 


Recognizes \/ciriablos*that alter tt^e rate of a reaction in living things « 


1-1 Core 12 


Recognizes differences in reproduction between living and nonliving systems 


11 Core 13 


Recognizes the relationship between a catalyst of living materials and heat 


ll-CoreM 


.Selects the reaction in which oxygenjs a reactant 


1 1 Core- 15 


Defines ki local or ie ^ 


11 -Core 16 


Defines color ie . ' 


^ i ^ 

11 Core 17 


Recognizes \he unit of heat used in me/isurements in grams and ''C 


11 Core 18 v 


Calculates the heat energy change- in water 





Materials 




Special Preparations 


Quick Score 


3 + Minutes 


Basal 


Math 


Reading 


Concept 


Action Verbs 


* 

i 

c » 

i 

8 \ 

O 1 
W 1 

z J 






M 


0 




Q 


T 


V 








identifies 






M 


' ^ 1 


p 


Q 


T 


V 








manipulates 












Q 




V 








applies 


- 










Q 




« 1 








applies 








• 














V 


generates 




















4 


V 


applies 
























applies 






• 










V 








applies 
























applies 






1 










V 




y • '1' 




classifies 


V 










Q 




V 








classifies' * 






1 










V 








applies 




f 




















applies 


\ 










Q 












classifies 
















V 








recalls 












f 




V 








recalls 










1 I 


Q 












classifies 






M 








T 


1 ^ 








applies 

■ jit 
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Objective Number 



Objective Description 



1 -Core- 19 



Explains the meaning of the symbol A used before a variable' 



1 -Core 20 



Calculates the heat required to produce a temperature change in water 



1-Core-21 



Recognizes the variables whjch affect calorimeter calculajtions 



1-Core-22 



Recognizes variables which determine the amount of temperature change in matter being 



heated 



1 -Core-23 



Recognizes that chemical energy of food can be converted (o other forms 



1-Core-24 



Recognizes the cause of energy release during a chemical reaction 



1-Core-25 



Recognizes the form in which energy is stored in food 



1-Core-26 



Recognizes the chemical nature of human beings and their input and output 



1 Exc 22-1-1 



States the effect of yeast on dough ' 



1-Exc 23-1-1 



Determines how to recognize starch breakdown 



1-Exc 24 1 1 



Calculates the, number of calories lost by water 



1-Exc 24-1-2 



Expresses thfe relationship between Calorie and calorie and applies the definition of ca/orie 



01-Core-24 thru 28R 



(Student's responsibilities) 



04-Exc 8-1-1 R 



Handles a thermometer, using the accepted procedure 
— — " '. ^ ^ 



07-Core-17R 



Gives an operational definition for catalyst 



09-Core-14R 



Explains the difference between input energy and output energy 



09-Core-15R 



Recognizes where energy is stored in a reaction that releases heat 





\ Materials 


Observer 


Special Preparations 


Quick Score 


3 + M^utes 


Basal 


Math 


Reading 


Concept 


Action Verbs 
« 


1 

mm 












Q' 




> 








classifies 












Q 










* 


applies 
f : — . 












— V 
Q 












applies 
















^^ 










* 










Q 




n/ 








• classifies* 
























classifies 












i 




V - 








applies, 












i' 

Q 




V" 








classifies .. 












Q 




n/ 








^ classifies 
























applies 


9 






















applies 












Q 












applies 


1^1 .1 ' 










Q 












applies 








0 
















chooses 








0 
















nricinipulates 


• 












i 










recalls 
















, V 








applies 


♦ 






















applies 


• 



1 



• , ■ •■ f . . - ■ •■ • 

. . # "* 

I . ■ 


Objective Number 


Objective Description 


10-.Core-7R 


■ — . . ■ 

States the change with time in reactant-product levels 


10-Core-12R 


V ■ 

1 

Selects evidences that chemical reactions occur in living things 


10-Core-18R ' 

t 


Recognizes, the source of the heat that keeps the hunrian body temperature constant 


1 


■■ : ; : , ^ 

\ ... 




' ■ — r '■ * : ' : 


• > 


' r 




— — ' ■ ""^ / 




: — - — ^ 


» 


. . 








« ■ * 




t 




r 


« 


' ■ : 

« ■ • 




f * ■ . * 

' . . . ■ ' J . 

■ i ' ■ ' . ill . ' - 








m ' !' * ' '1 ' ■ - - r , ^ i, • . . ■■ li ■ , 


1 ^ . 1 


^ '\ 

V ■ . . . ■ 

'.' ' ' ' - ■ ' ' ' — " ' ■ ' ' ' ' — '■• ' ' ' ' 
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Orders solutions of varying concentrations ot glucose, • 

The student identifies the relative concentration of glucose solutions to which 
Benedict's solution has been added. / . ' - 

Regular Supplies: 5 stoppered test tubes 

Special Preparations: Place some of the students' solutions from Activity 22-19 in 
stoppered test tubes in a box labeled 1 l-Core-l . 

Student Action: Ordering the five solutions from the lightest to the darkest coloi?" 
intensity. 

Performance Check A: Get the box labeled ll-Core-l. ' It contains five stoppered 
test tubes of varying concentrations of glucose solution. Each tube also contains 
five drops of Benedict's solution. Arrange the tubes in order, beginning on the left 
with the lube with the lowest glucose concentration and ending with the tube of 
highest glucose concentration. Show your teacher your ordering. 

Remediation: (1) Refer the vStudent to questions 22-15 and 22-16 and the pre- 
ceding sentence on page 319. (2) Check the student's response to Self-Evaluation 
22-3 with him to see if ordering the solutions gave Kim a problem. 

Orders solutions according to glucose con(^entration. 

♦ 

The student manipulates the given samples, Benedict's solution, and a hot water bath. 



Regular Supplies: 



1 



glucose ' 
water 

Benedict's solution 
test-tube rack 



1 dropper with Ktraw 
4 test tubes 
1 beaker 

1 alcohol burner and stand 



Special Preparations: Label three boxes ll-(:ore-2A, 1 l-Core-2B, and lK:ore-2C. 
In the appropriate box, put four bottles filled and labeled with a number only as 
indicated in the chart below. . • 



BOX 

•1 l-CorL-2A 


BOX 

ll-C:orc-2B. 


BOX 

l'l-(:orc-2C 


CONTENTS 


2 


4 


' 3 ■ 


500 ml distilled water '* 


3 


1 


4 


.100 ml 5% stock glucose solution and 
' 400 ml water 


4 ( 


2 ' 


\ 


250 ml 5% sjock glucose solutipn and 
250 ml water 


1 ' 


3 


2 


500 ml 5% stock glucose solution 



Student Action: Ordering the solutions by cX^ncentration of glucose from the least 
tQ the most glucose, as shown by the depth of th^ red colqr. 

A: 2,3,4, 1 

B: 4, 1,2,3 

C: 3,4, 1, 2 . 

Performance Check A: Get 7 drops of each of the four solutions in the bottles in 
1 l-Core-2A. Put each solution into a separate test tube^ which is labeled with4he 
number of the bottle you get the sample from. Your task is to judge the amount^f 
glucose in each sample, using the procedure stated in Activities 22-12 through 22- iV. 

Put the solutions in order from lowest glucose content to highest glucose content.^ 
On your paper, hst the numbers of the test tubes in that order. 

Aemedration: Review the student^s procedure and results with jWm. 
Selects the source of an element in a chemical reaction. 

The student applies the concepts that elements are not created, destroyed, or synthe- 
sized in chemical ^reactions, but are present in reactants, and that food is a reactant 
for living things. * 

Student Action: Selecting the option to the effect that carbon is taken in in foods. 
A: b . . ^ ^ 

B: a 

Performance Check A: Human beings take in a great deal of oxygen which reacts 
and isfreleased as carbon dioxide (CO2) What is the source of the element carbon 
in the product CO2? ' ^ , * ^ 

a. It is created in living things.^ 

b. It is present in 'our food. ' . . 

c. It is produced from other elements in our body. 

d. It is taken in only as burnt toast. ; 

e. None of these are sources. . ' 

Remediation: (1) Have the student review Activity 22-2 through question 22-8. 
(2) Find out if he knows what elements make up sugars such as glucose and,sucroSe. 
If he does not, have him review Chapter 12. (3) Does he recognize sugars (food) as a ' 
reactant in living things? If not, have him review page 319. (4) Have him reView 
the accepted responses for Self-Evaluations 22-1 and 22-4b. (5) Have him reyie\v his 
response to the check. 

Predicts the number of yeast beasts in a drop from the number in a. known fraction 
of a drop. 

The student applies the assumption that the number of individuals in* the source is to 
the number of individuals in the sample as the size of the source is to the size of the 
sample. - . - 
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Student Action: Reporting the product of the aumber of individuals in the sample 
and the* reciprocal of the ratio of the size of the sample to the source. 
A: 90 

B: 36 • 

C: 45 . - n ■ 

Performance Check A: Suppose that the figure below shows the number of yeast 
beasts in 1/10 of a drop of a yeast solution. Calculate the.number of drops you 
would expect to find in the entire drop of yeast solution, ' , 




Remediation: ( 1 ) Review with the studeni the procedure he used to answer question 
23-5 on page 323. (2) Have him recalculate the response to the performance check. 




Telfs why reactions occur faster with ground-up yeast. 

The student generates an explanation for yeast's acting as a bet-h;r_catalyst when it 
has been ground. 

. Stsident Action: Stating in effect* that grinding frees the catalyst and allows tfie 
* gluco.se to come into contact with it more easily. 

Performance Check A: (irtnding the yeiist beasts with .sand kills the yeast beasts 
by tearing. then> apart. Yeast beasts are nllue effective in speeding up the br^jak- 
down of glucos.e into carbon dioxide and water when they are ground up than when 
the/are whole, Why? . • ' ; , 

Remediation: (1) Have the studeni review the paragraph at the bottom of page 3:^8 
and the paragraph at the bottom of page 33^. (2) Find out if he understands that 
before grinding, the catalyst is inside the bodies of the yeast and acts only on glucose 
entering the yeast organism. (3) I lave'him redo the performance check. ' , 



Recognizes the etfect of the conservation of mass on the nature of reactions in living 
jjystems. • . ' 

ri > ^ .. : 

The student applies the concept tliat the total ifiass in" a reaction is constant and if 
the mass of living Vnatter increases, the mass 6t' th« px^n^'ving matttr decreases. 

Student Action: * Respoiidjng negatively and t(y the effect Xh'A the total mas^ of 
J , livuig~a«d nonli'vi\ij5"imit"erTal is constant and that becau.se some of :the glucose is used 

^'^ tJ to Increase the mass.ofithe yeast, the mass/pf the breakdowi> products is less 'than 

the mass of the glucose. """K 
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Performance Check A: When yeast acts on glUcose, caitbon dioxide (CO2) and water 
are produced. The ycast organisms- get* bigger and more numerous. In other words, 
the mass of the yeust increases. The reaction which takes place is shbjvn below, 
glucose + yeast -> water + CO^ + more yeast 
^ 1. If 6 grams of glucose were put intx) the t6st tube with the yeast, would 

6 grams of the CO2 and water be fprmed? 
2. Explain your answer. 

I 

Remediation: (1 ) Caji the student successfully identify yeast as matter and explain 
why? (2) Does he comprehend that the t^otal mass in a reaction is constant in that 
the mass of the product equals the mass of the'reactants? See pages 74 through 77. 
(3) Ask the Student to tell what X equals in each of the following. 
(a) ^glucose 4- yeast^ ^ ^ater ^^2^ yeasty < 

10 g Xg 

(b ) ^liico sj^4-^(^ast^"»' ^"ater ^-^Ogy ^ jnorg^east^ 

r ^Ig Xg 3gv -t. . 



Recognizees the source of catalysts in the reactions of living organisms. 

TIr* student applies the concept that living organisms^supply their own catalysts to 
reactions. 

Student Action: S^ tat^nig that living organisms supply their own catalysts to reactions. 

Performance Check A: 

Case 1. Roger wanted to carry out a reaction to break dt)wn milk in a test tube. 
He found that he had to add a catalyst to the test tube. 

('ase«2. Liter Roger wanted his stomach to carry OXit the same reaction on milk 
(digest it). Roger didn't have to add a catalyst to the reaction in his stomach, 

Explain why Roger had to add a catalyst in the first case, but not the second. 

Remediation; (I ) Check with ihe student his 'answers to questions 23-1 6 and 23-1 7 
and have him read the paragraph that follows them. ^(2) Have him reread page 333 
and his responses to^Self-Jivaluation 23-1. (3) Can thg^i^tudent now analyze the 
difference between the two SftotkuiS'Z ^ .//A'^ T 

Recogni/.es the^e^Tect of cat^ysts in Ifving systei 

Ihe student ajpplies.the concept thai he, lilUMill living -things, ,tl^ntains catalysts ahd 
that ciltalysti^ allow high reaction Vates af lower temperaturies than are otherwise 
possible. 

Student Auction: Stating in effect that the hui^an body, like all living thinj^s,, con- 
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tains catalysts which allow higb reaction rates at lower t^nperatpres than are other- 



* wise possible^ 



\ 
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Performance Check A: Steak gravy on the dinner plati^'^esn't react with oxygeii 
to produce noticeable amounts of carbon dioxide (CO2), >yater, and heat at 37**C. 
Yet the same reaction produces CO2, water, and noticeal?le amount? of heat at* ^ 
37**C in your body. Explain why this occurs. 

Remediation: (1) Have the student review pages 221 through 225 and page 336. 
Have him answer this question: How does the reaction of marshmallows + O2 take 
place in the. body at body temperature fast enough to release energy useful to the 
•* body when they don't react" noticeably at body temperature outside the body? .(2) 

If the\student is perplexed, refer him to page 333 where tht concept i& spelled out. 
(3) Refer him to Self-Evaluation 23-1 and review its acceptable respond. 
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Decides whether a living system's catalysts will also work outside of it. 

• - * 

The student applies the concept that a catalyst which functions in a reaction within 
an organism will also function' outside the. organism if the catalyst and all the react- 
ants are present. 

Student Action: Stating that he disagrees and that a catalyst which functions in a re- 
action within an , organism will also function outside the organism- if it and ail the 
reajctants are present. 

Performance Check A: A maple tree uses sunshine and catalysts in the following 
reaction. 

carbon dioxide + water glucose + oxygenx 
Walter claims that man will never be able tol carry out this reaction in a test tube. 
He says the reaction requires catalysts whicn are produced in the tree. Therefore, 
even if the catalysts and the reactants are^present, the catalysts will act only in 
green plants, 

, 1 . Do you agree or disagree with Walter? 
2. Why? . \ 

Remediation: ( 1 ) Have the student review Chapter 23 starting with question 23- 1 8 on 
page 327 and continuing to the end of the chapter. (2) There may be a stu^pnt to 
whom the chemical reactions occurring in living things will seem somehow mys- 
teriously different from those in a laboratory. His thinking is' reminiscent of the 
vital force theory. Make clear to him that a chemical reaction is the same wherever 
it occurs. 
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Recognizees whether or not human beings contain catalysts. 



The student classifies himself as containing catalysts and that chcimical reactions 
take place at body temperature at faster rates' than are possible without catalysts. 



i Core 

Student Actiorv \tating that he contains catalysts and citing that chemic&l reactions 
take place at body temperature at faster rates than are possible withpuf catalysts. 
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NrformiiiGt CiMKk A: In a cartoon in Chapter 23, Finny the Fish says she and 
Yeastie the Beast both contain catalysts, and she asks if you do foo. 

1, Do you contain catalysts? ^ * 

2. What evidence do you have for your answer? (Hint: Candy and marsh- 
mallows release energy inside you at body temperature.) 

Romidiation: (1) Have the student reread pages 336 and 342. Then ask him why 
reactions take place inside of living organisms at lower temperatures than those at 
which they would occur outside the organism? (2) Refer the student to the last 
paragraph on page 332: w ^ 

Recognizes variables that alter the rate of a reaction in Uving things. 

a' ' 

The student classifies temperature, concentration, and catalysts as variables which 
alter the rates of reactions in living things. 

Stufltont Action; Listing the terms temperature, concentration, md catalysts, 

. Performance Chack A: From your study of ICR's and the yeast beasts, name three 
variables which you think affect reaction rates in living things. 

Ramediation: (1) Have the student read the last paragraph on page 332 and state- 
ments 2 through 4 on page 303^. (2) Have the student identify the activities in the 
text in which these three factors were developed and explain how they show that the 
factors affect reaction rates in living things. (3) Refer the student to Self-Evaluations 
23-2 and 23-5. 

Recognizes differences in reproduction between living and nonliving systems. 

": The student applies tte Concept that living chemical systems reproduce themselves, 
whereas nonliving systems do not. ■ 

Student Action: Selecting the responses which indicate that the same number of 
nonliving systems will be present and more living systems will be present after 
optimal storage and stating that nonliving chemical systems do not reproduce them- 
selves, but living ones do. , 

Parformanca Chack A: 

1. Suppose that you put 3 ISCS batteries (chemical systems) into a cupboard , 
with all the materials needed to makf many other batteries, and locked the 
door. Tomorrow, would the nuriiber of ISCS batteries in the cupboard be 
fewer than 3, exactly 3, or more than 3? 

2. Suppose you put 3 yeast beasts (chemical systems) into a cup of warm 
water and sugar. Would there ht fewer than 3, exactly 3, or more than 3 yeast 
beasts tomorrow? 

3. What is the difference between the chemical systems of batteries and 
yeast beasts which explains your answers to questions 1 and 2? 
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Remediation: Have the student compare Figure 23-3, and Figure 234 on page 324. 
(1) Tha best way to show that living things repfgduce themselves is to have the 
student observe the process. If you don't have a microscope, borrow one if possible, 
and have the student use it to do the activities suggested on page 324. (2) Have the 
student discuss .with you Figures 23-3 and 23-4 and the text of pages 324 and 325. 
(3) For a summary, have the student review page 333 and the correct response to 
Self-Evaluation 23-5, 
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Recognizes the relationship between a catalyst of living materials and heat. 

The student applies the concept that niost catalysts of living materials are destroyed 
by heat, . - 

Student Action: Disagreeing and stating that most catalysts of living materials are 
destroyed by heat, * - 

Performance Check A: Jeff said, 'i was warned several times not to overheat the 
little yeast beasts. But it wasn't the living yeast that increased the rate of the reac- 
tion. It was a catalyst inside them. If I had heated the solution more, it wouldn't 
have hurt the catalyst and the reaction would have gone much faster," 
I . Do you agree or disagree with Jeff.' 
- 1. Why? 

* 

Remediation: Have the student do Excursion 15-1, Activities 8 and 9, and the sub- 
sequent questions. Then have him reevaluate his response to the performance check. 
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Selects the reaction in which oxygen is a reactant. 

The student classifies burning as a reaction involving oxygen as a reactant. 

Student Action: Selecting the reaction which merttions burning. 
A: c 

B: a » 
. C: b . I 

Performance Check A: Select ,the letter of the chemical reaction in which oxygen is 
a reactant. 

a. Copper sulfate dissolving . - 

b. Sodium chloride and potassium chloride dissolving in the same test tube 

c. A wood splint burning 

d. Alcohol boiling 

Remediation: ( 1 ) If the student selected either of the options mentioning dissolving, 
have him review from the last paragraph on page 74 through^he top of page 76 and 
Excursion 6-1. Then ask if the process of recombination occurs in the process of 
dissolving. (2) Also have the student retread page 336. . 



ERIC 



Defines kilqcalohe. / 

The student recalls the definition (hat one kilocalorie is the amount of heat necessary 
to'raise the temperature of 1,000 grams (or 1,000 ml or 1 liter) of 'water l^C. 

Student Action: Stating that one kilocalorie is the amount of heat necessary to 
raise the temperature of 1,000 grams (or 1,000 ml or 1 liter) of water I*' C. 

« Performance Check A: What does the heat unit kilocalorie mean in terms of water? 

Remediation: ( I) Check the student's answers to questions 2 and 3 in the Checkup 
on page 336. (2) Ask him to combine the two questions into one definition for 
kilocalorie. (3) Refer him to Self-Evaluation 23-7. 

' • ' ' - ■- . . ; ■ ^ 

Defines rtf/or/V. . V 

The student recalls the definition that a calorie is the amount of heat needed to in- 
crease the temperature of I gram (1 ml) of water l^C. 

Student Action: Responding that a calorie is the amount of heat needed to increase 
the temperature of 1 gram (1 ml) of water I^C. 

Performance Check A: Write a definition for calorie in terms of water. 

Remediation: (I) Check question 3 of the Checkup on page 336. (2) Have the stu- 
dent review page 595. (3) Refer him to Self-Evaluation 23-6. 



Recognizes the unit of heat used in measurements in grams and ""C. 

^The student classifies the calorie ius the unit used to express heat when the measure- 
. : ments are niade in grams and "^C ^ « .. . 

Student Action; Selecting the retiponse expressed in calories. 
A: b : ^ ' ^ . 

B: d 

C: a - 

Performance Check A: A 12 gram .sample of water is heated so that its temperature 
fs raised 4''C. The change in the water's heat energy would be 1 2 grams X 4''C = 48. 
Choose the letter of the entry in the list below that includes the unit of heat in which 
this problem should be answered, 

a. 48Btu 

b. 48 calories 

c. 48 newtons - " \i 
^ d, 48 meters 

e. 48 kilocalories 

^oi\ • . ■ .• ■ : 

o ■ . . ■■ 
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Remediation: Have the student review page 595 and Figure 1, page 596. 
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Calculates the heat energy change in water. 

The student applies the formula (AT X grams of water = calories) for measuring the 
change in the heat energy of a sample. 

Regular Supplies: 1 graduated cylinder 1 alcohol burner and stand 

1 Celsius thermometer water 

Student Action: Reporting the measurements of water temperatures before and after 
heating and Calculating the calories of heat exchanged within ±10% of the correct 
value, using the formula AT X grams of water = calories. 

Performance Check A: Get any equipment you need, and heat 200 ml of water for 
two minutes. You are to calculate the change in the heat energy of the water during 
the heating period. Record and label all the measurements you make. 

Remediation: (1) Check to see if the student knows what measpements to make 
even if he doesn't know the formula. If so, give him the formula and see if he can do 
the procedure. (2) If the student doesn't know what measurements to make, have^ 
him review pages 338 and 339 and repeat the. performance check. 

Explains the meaning of the symbol A used before a variable.. 

The student classifies the measurement of A variable as the measurement of a change 
in the variable. 

Student Action: Stating that A signifies a change in the variable named. 
A: Change in height 
B: Change in mass 
C: Change in length 

Pferformance^Check A: If h* is the symbol used for height and you were asked to 
measure Ah, What would you measure? < j 

Remediation: (1 ) Ask the student what A or AT means? (2) If he ^swers correctly, 
have him reconsider the performance check. (3) If he answers incorrectly, refer the 
student to page 1 20 or 595. 



Calculates the heat required to produce a temperature change in water. 

The student applies the formula (grams of water X AT = calories) for calculating the 
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amount of heat involved in changing the temperature of water. 
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Student Action: Computing the quantity of heat as the product of the appropriate 
quantities to within ±5%. «« 

A: 1,160 calories (±60 calories) . 

B: 3,240 calories (±160 calories) 

C: 900 calories (±45 calories) . 

Performance Check A: How many calories of heat energy, are needed to heat 20 
grams of water from 12^C to 70^C? 

^ Remediation: (1) Have the student do Excursion 24-1. (2) Have him do an alternate 
performance check. ^ 

Recognizes the variables which affpct calorimeter calculations. 

The student applies the concepts that a calorimeter measures the amount of heat re- 
leased by a reaction and that the variables which affect the amount of heat captured 
by the calorimeter are important. , ^ 

Student Action: Selecting both sources of heat loss listed as options. 

A: a, b * 
B: b,c ' ^ 

, . C: a,c 

Performance Check A: Which of the following variables are important but are ignored 
when you use the ISCS cola-can heat-measuring device to calculate the heat of thp 
marshmallow-oxygen reaction? 

a. Heat lost to the surrounding air 

b. Heat lost to the can 

c. The color of the marshmallows 

d. Humidity ^' . 

Remediation: (1) Have the student review question 24-5 on page 339. (2) Ask him 
why a Styrofoam cup was used in Chapter 8 when zinc and copper sulfate were reac- 
; ted and the change in temperature was measured. 

- - - ■ . . ■ ■ 

Recognizes variables which determine the amount of temperature change in matter 
being heated. . ^ . ^ 

. The student classifies the amount of matter, the duration of heating, and the amount 
of heat supplied per time unit as the variables affecting the amount of temperature 
change of an object being heated. " , . 

Student Action: Selecting the amount of matter, the duration of heating, and the 
amount of heat supplied per time unit. . 

A: a, b, d I 

B: b,d,e ' ^ . i 
C: a, d, e 
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Performance Check A: Select the variables which affect the amount of temperature 
change when a steel bar is being heated, 

a. The amount of steel being heated 
' b. The amount of heat supplied per minute 

c. The manufacturer of the steel 

d. The amount of time the heat is supplied ^ 

e. The person heating the steel bar 

Remediation: (I ) If the student can't handle this, have him do Excursion 24-1 or at 
least question 5 of that excursion. (2) Have the student explain why it is important 
to know each of the quantities in question 5 of Excursion 24-1, « (3) Have the stu- 
dent identify the factors that appear in the heat formula at the^top of page 340 or. 
. in the large type on page 595 of Excursion 24-^1. If he has a problem doing so, refer 
\^ him to the paragraph in the middle of page 340, 
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Recognizes that chemical energy of food can be converted* to other forms, 

*" * ■ 

The student classifies , chemical energy of food as being converted into electrical, 
stored chemical, mechanical, or heat energy Hw^hehuman body. 

Student Action: Listing two of the forms of energy - mechanical, stored chemical, 
heat, and electrical energy - into which the body converts cliemical energy. 

Performance Check A: You put chemical energy into your body (a system). Your 
body converts the chemical energy into other forms of energy. List two of these 
other forms of energy. 

Remediation: (1) Have the student try this performance check again with his book 
open to pages 336 and 342. (2) For each form of energy he lists, have the student 
state an example of a specific body activity in which that conversion takes place. 

Recognizes the cause of energy release during a chemical reaction. 

The student' applies the concepts that the amount of chemical energy in a material 
changes during a chemical reaction and that in a reaction the particles of the react- 
ants are recombined. . • 

Student Actidn: Respondihg ( 1 ) that a chemical reaction would be necessary and (2) 
that the particles of the reactant are recombined ^ it gives up its chemical energy .^^ 

Performance Check A: The sugar found in milk contains a great deal of chemical 
energy. . i% • f • 

1 . What would cause the sugar" to give up its chemical energy? 

2. What happens to the atoms within the sugar when it gives up its chemical 
energV? , 




Remediati/dfK (I) If the student cites a specific reaction such as bumma or decom- 
positiojTpy heat, check to see if he comprehends the general concept oiSreactions. 
(2)/lr the student doesn't know the answer to the first question, have him read the 
^ragraphs after question 24-4'. (3) If he has problems with the second question, 
' /have him review the last paragraph ort page 341. (4) Have the student use the model 
to explain his answers to questions 24-14 and 24-15, 

Recognizes the form in which energy is stored in food. * 

* ; ' The student classifies chemical energy as the form in which energy js stored in food. 

jf Student Action; Resp onding ''chemical energy." ^ 

Performance Check A: Candy contains a lot of energy. In what form is this energy 
'stored? 

Remediation: (1) Have the student r&fead page 342. (2) Check his response to Self- 
Evaluation 22-1. ^ 

Recognizes the^:hemical nature of human beings and their input and output. 

The student classifies human beings as chemical reactors, their^input of oxygen, food, 
water, and so forth as reactants, and the\r output of perspiration, carbon dioxide, 
heat, urine, and solid waste as products. 

Student Action: Responding affirmatively and naming oxygen, food, and water as 
reactants and perspiration, urine, carbon dioxide, heat, and solid waste as products. 
(Any suitable reactants or products may be substituted for those abov^.) 

Performance Check A: yy . • . 

1 . Are people HCK's (human chemical reactors)? 

2. If so, name three reactants and three products of an HCR. If not, state 
their source of energy. > 

Remediation: (1) Review page 342 to establish that humans are HCR's.' (2) Check 
on the student's knowledge of the terms reactants and products. If he needs help, 
send him to page 36. (3) If he still doe^ not comprehend HCR's, have him tell how 
he knows when a chemical reaction has taken place and a^k him how one recognizes 
a new product. (4) Ask him to compare the input of food, oxygen, and water with 
the output.. Are new substances (new combinations) made within the human body? 
(5) Havfe him reviek Self-Evaluation 22-1 and 22-2. 

• * ... I * ■ 

* « States the effect of yeast on dough. 

The student applies the concept that the yeast-glucbse reaction causes dough to rise 
as a result of the formation of carbbn dioxide, - ' 
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Student. Action: Responding to the effect ihUt glucose is used by yeast in forming 
carbon dioxide, the bubbles of which ^ake the dough « v . 

Performance Check A: Mother Motley*s recipe for rolls includes both yeast and glu- 
cose. On the basis of what you learned in Excursion 22-1, state what yeast and 
glucose do to dough and how they do it. ' > ^ 

Remediation: (1) Review questions 9 andrJO on page 590 with the student. (2) Ask 
him how he knoNys that glucose and yeast react the same in his bread as in the case 

given in the performance check. (See page 127, staten^ent 5.) 

\' ' ■- 

■ 1" " '' ■ ■ 11 

Determines how to recognize starch breakdown. 

The student applies the principle that a chemical indicator is affected only -by the* 
prcsertce of a specific substance and ceases to be affected when the substance is re- 
moved and the fact that iodine is an indicator which is blue-Mack in the presence of 
starch. - 

Student Action: Responding t Hat the blue-black color should fade. ; 

Performance Check A: Turpentine is a substance found in pine sap. Richard wants 
t.o determine if turpentine is a catalyst in the breakdown of starch. If it is a catalyst, 
what visible result should he expect to observe after mixing together the tiuperttine, 
stVch, and the iodine solution? " ^ 

Remediation: (1) Does the student know what^an indicator is? If not, h|fve j>ii^ re- 
view the second paragraph on page 594 and the paragraph in the middle of page 181. 
(2) If he doesn*t realize that iodine is an indicator for starch, refer him to the para- 
graph just above question 1 on page 591. (3) Refer him to Self-Evaluation 23-3: 

■■ ■ ■■■■ ■ ' I — ' . ■ ' ' . ■ ' 

Calculatesthe number of calories lost by water. 

♦ ■ ■ 

The student applies the concept that the numj)er of calories lost by water equals the 
mass of water in grams times the temperature change in^C. 

Student Action: Responding with the cori]pct answer found by using the formula 
calories lost by water equals the mass of water in grams times temperature change in 

A: 450 calories , * 

B: 360 calories 
C: 2,100 calories 

Pefformance Check A: Curtis cooled 30 g of water by packing the container in ice. 

The temperature dropped from 33°C to I8^C. How^many calories of heat were 

lost? ' • 

« 

Remediation: (I) Have the student review the bottom of page 595. (2) Then have 
him work questions 2 and 4 oa page 596. 



Expresses the relaUonship between Calorie and calorie and a^iplies the definition of 

The student applies the concept that a Calonfc is^^ equal to 1,000 calories and that 1 . 
,?;' ealorie raisei the temperature of 1 g of water by l^C. 

* Student Action: Reporting the number of grams of water as 1 ,000 times the number 
of calories. * 

A: 101,000 g 
^ B: 266,000 g 

C: 93,000 g • \ 

Performatite Check A: One-half cup of cottage cheese contains about 101 Calories. 
Suppose this energy were released as heat energy. How many grams of water can 
this much heat energy raise^^jX^? ; ' 

Remediation: Refer the student to quest^ion 3 on page 596 antf its solution on page' 

597. . ' . ' 




Chapter 25 



Performance Check 



SummaryTable- 





liDJ0CuV6 LMSCripilOn 


i2vCore-1 * 


Matches related activities With the assgmptions of the particle model . / 




» ' ' '. ' ' «: ■ 1 4 ■ ■ . 
ft, ' ^ . 




» ■ «V • w 
O • » J - 

- - . X . ' 




^ ' ' r ■. 

' . ■ V , 




■ ' : — T ; ■' '. j ^ — 


/ m ' ' 

V ^ If ■ ■ 






■ ' » p • • . „ * . ■ ' / 


t 






i ■ ' 


/ -T ■■ T 

1 




■ 


*• 

... ■ . ^ . - . 1 

r ^ ■ ' . 


0 










w. ■ . ■ 




** « - ■ 


' — ' — 




0 





ERIC 



Ujs 



12 

Core 
1 



Matches related activities with the assumptions of the particle model. 

The student classifies each of the listed activities taken (tom^Probing the Natural 
World/2 as most closely related to that assumption of the particle model which it 
was use^ to develop, test, or illustrate an application of, 

'Student Action: Matching related activities with the assumptions of the* particle 
model as shown below, erectly in at least eight of the ten activities assigned.^ * 



Assumptions of the Particle Model 



Related Activities Supporting the Particle Model 



All matterjis composed of particles. 

i. 



There is more than one kind of matter particle. 



Compounds are combinations of different atoms in 
•defmite numbers. 



In chemical reactior^s, matter particles are not 
created or destroyed. 



4 



Chemical reactions are rearrartfeements fof matter 
particles. * . 



-This idea is used ,to explairi differences fn the,. re-, 
actions of rock and shells y\iXh HCl. 

-This idea is proposed to explain the behavior of 
V water when heated. 



^HCl reacts differently^ with zinc (Zn), rock, and 
shell. 



1 

-When different quantities of lead , nitrate 
(Pb(N03)2l "were reacted with the same quantity 
of potassium^ iodide (KI), sometimes iodide (1);, 
atoms werejeft over and sometimes lead (Pb) atoms 
were left over. 

-When different quantities of zinc (Zn) were re- 
acted with a fixed quantity of copper sulfate 
(CUSO4), there was either Zn or CuSO^ left over 
when the reaction stopped. 



-t'otassium iodide (KI) solution and lead nitrate 
(Pb(N03)2l solution were mixed and reacted. The 
combined mass of the solutions after they reacted 
was the same as the total masses of the two before 
they reacted. 



-When the colgrlesisr solutions of lead nitrate 
[Pb(N03)2l ^and potassium iodide (KI) .reacted, 
a yellow solid, lead iodide (Pbl2), was fprmed. 
The yejljow solid contained atoms of lead (Pb) 
and iodide (I2). No new elements >ere found in 
the soli^. 
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All matter is made up of only 100 c)f so different 
kinds of matter particles. 



When a chemical reaction occyrs, different matter 
particles combine in definite numbers. 



Chemipal re^Qtions often release heat energy or ab- 
sorb it. 



-Four different-colored substances all contained 
copper. 



-Egg white, raw meat, and fertilizer all contained 
nitrogen. 

I 

--Shell, soda, and chalk all released carbon dioxide 
when HCl was poured on them. 

-Four different substances all contained iodine. 



-When different quantities ^of lead nitrate 
[Pb(N03)2l were reacted with an unchanging quan- 
tity of potassium iodide (KI), sometimes iodide (1) 
atoms wer^ft over and sometimes lead (Pb) atoms 
were left over. 

-One g of each antacid tablet neutralized about the * 
same amouiit of stomach acid. 

-After finding how much sodium hydroxide 
(NaOH) reacts with 2 ml of citric acid (ef^ti^Oj), 
you successfully predicted how much C^HgO^ 
would rtjact with 1, 4, and 5 tnl- of NaOH. n 

« 

-If different quantities of zinc (Zn) were reacted 
with a fixed quantity of copper sulfate (CUSO4), 
tKere would be either Zn or CUSO4 left over Vi^en 
the reaction stopped. 



- Foods burn, and body temperature is often above 
room temperature. 

-The amount of reaction bfetween zinc (Zn) and 
copper sulfate (CuSd4) could be determined by 
^easuringAT. ^' . ♦ 

-When particles such as lead (Pb) and nitrate (NP3) 
Jn lead nitrate [Pb(N03)2l crystals are separated 
by dissolving, the temperature drops-. 



-When particles like lead (Pb) and iodide' ( I) arp in 
solution arid combine to form the solid l^ad iodide 
(Pbl2), the temperature rises. ^ ' 
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Some matter is composed of electrically Charged 
particles called ions, 

\ 



Neutral molecules contain electrically charged par- 
ticles. 



Molecules are n^jde of atoms and can be broken 
down into atoms ^liimpler molecules. 



Increasing the temperature of reactants increases 
the rate of a reaction. 



-Solutions of copper, sulfate (CUSO4) and cobalt 
sulfate (CoSQ^) let electricity pass through them to 
light a light bulb. 

-The copper particles in a solution of copper sul- 
fate '(CUSO4) move toward a negatively charged 
rod, whereas \he sulfate particles move toward a 
positively charged rod. 



-A sugar solutipft wouldn*t allow electricity to flow 
throughit to light a bulb, but crystals of sugar were 
attracted to^oth positively and negatively charged 
vinyl strips. 



J- When electricity is passed through water, the ele-* 
ments oxygen and hydrogen are released. 

-When sucrose is heated, water and carbon are 
formed. 

-When sucrose is heated with HCl, fructose and 
glucose are formed. 



Heated HCl and shell feacted faster than cold HCl 
and shell. , , 

Zinc (Zn) and HCl produced J^ydrogen-at g faster 
rate when ho< than when cold. ^ 

-Oxalic acid (H2C2O4) and potassium permanga- 
nate (KMnO^) turn from purple to a golden color, 
faster when hot than when cold. 

A goldfish used up more pxygcn in >yarm water 
than in c^ld water^"" 

-It took more phenol red to 'get a pink colqr in 
warm water from which if goldfish had been re- 
moved than in cold^watei> frpm which a goldfilh 
had been removed:/ - 



Increasing the concentration of.reactants increases 
the rate of a reaction. 



A catalyst. increases the rate of a reaction when it is 
present in small quantities. 



Because matter is held together by electrical forces, 
chemical changes may absorb or release eleotrical 
energy. 



-One ml of HCl plus 4 ml of^ater plus 4 pieces of 
shell produced carbon dioxide more slowly than 3^ 
ml of. HCl plus 4 ml pf water plus 4 pieces of shell. 

-Five drops of oxalic acid (H2C2O4) plus 5 drops 
of water plus 10 drops of potassium permanganate 
(KMn04) take more time to turn gold color than 
10 drops of oxalic acid (H2C2O4) plus 0 drops of 
water plus 10 drops of potassium permanganate 

-Two goldfish used up more oxygen than one. 

-It took more phenol red to get a pink color in 
water which had contained 2 goldfish than in water 
which had contained only 1 goldfish. 



-When a small piece of copper was added to a mix- 
ture of potassium iodide (KI) and potassium S^r- 
sulfate (K2S2O3) solutions, it took less time for (he 
mixture to turn blue-black than when the copper . 
wasn't present. 

-WlS^n a small amount of iron chloride (F^ 
powder was added to hydrogen peroxide (H2I 
oxygen gas was released more rapidly. 

-The breakdown of glucose into carbon dioxide 
and water went faster when the insides of ground- 
up yeast beasts "were added to the reaction. 



-The zinc (Zn)-potassium dichromate <K2Cr20'7) 
system released electricity, art d the K2Cr2D7 solu- 
tion changed color. . 

-The lead (Pb)-sodium sulfate (Na2S04) system 
absorbed electrical energy, and was changed- in so 
doing. ' ' ' 




A: 1. c, f;.2. e; 3. b,h; 4. a, 1^5. d,g,j 
B: I.e. e; 2. i; 3. C; 4. a,g,j; 5. b, d, h 
C> I. b, g,j; 2.C, i; 3. e; 4. d, h; 5. a, f 
AA: l.e,i; 2.h; 3. d, g; 4. a, f; 5. b,c,j 
BB: l.a,e; 2.g; 3.d,j;4. b, h; 5. c, f, i 
CC: l.a, c; 2.j; 3. f; 4. b, e, i; 5. d, g, h 



Teachtr's Not»: This unit is unique; it involves only one chapter and has only one 
objective written for it. However, the material in this unit encompasses the entire 
year's work. Therefore, there are six perforrhance checks rather than the Usual three. 
You may wish to assign a student more than one check. 

* * * . * 

Performance Check A: Get your textbook, and use it to do this check. In the left- 
hand- column arc statements of five assumptions from the particle model. In the 
right-hand coluipn is a list of ISCS activities that you have done, each of which in- 
volves dne of^ese assumptions. Numberyour answer sheet 1 through 5. After the 
number of each assumption, write the letters of all of the activities listed which are 
related to it. A number may have more than one letter matched with it. (Hint: 
Read all the assumptions before reading any of the activities. If you hav<^ trouble 
matching any of the activities, look in your text for that activity and find out What 
assumptions are related to it.) . ^ ^ 



Auumptions of the Particle Model 

1 . All matter is made up of only 1 00 
or so different kinds of matter par- • 
tides. 

2. In chemical reactions, matter 
partjicles are not created or destroyed, 

3. When a chemicd reaction occurs, 
different matter particles combine in 
definite numbers. 

4. Some matter is composed of electri- 
cally chared partj^les called ions. 

5. Molecules are made of atoms tnd ^ 
can be broken down into atoms or 
simpler molecules. ' , 



Activities - 

a. TJie copper particles in a solution ot copper sulfate (CUSO4) 
move toward a negatively-^charged rod, whereas the sulfate par- 
ticles move toward a ppsitively^K^harged rod, 

b. One g of each antacid tablet neutralized about the same^ 
amount of stomach acid. 

c. Shell, ^oda, and chalk all released carbOn dioxide when HCl 
was poured on them. 

.1 

^ . ^ . 

d. ^ When electricity is passed through water, the elements onygen 

and hydrogen are released. 

' e. Potassium iodide (KI) solution and lead nitrate [Pb(N03)2l 
; solution were mixed arid reacted. The combined masses of the 
solutions after they reacted was the same as the total masses of 
the two before they reacted, . - - 



f. Four different substances all contained iodine. 

g. When sucrose is heated, water and carbon are formed. 

h. If different quantities of zinc (Zn) were reacted with a fixed 
quantity of copper sulfate (CUSO4), there would be either Zn or 
CuSO^ left over when the reaction stopped. . 

i. Solutions of copper sulfate (CUSO4) and cobalt sulfate (C0SO4) 
let electricity pass through them to light a light bulb. ^ 



j. When sucrose is heated with HCl, fructose and glucose are 
formed. 



RtmMHition: These performance" checks are probably best \i8ed as review activities. 
For this reason, the students are told to 4o them with thei^ texts open. If some stu- 
dents still have difficulty, let them work in small groups and perhaps do several dif- 
ferent checks together. 
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